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BACKGROUND: endoscopic submucosal dissection (ESD) is a modern effective method for patients with benign epithelial tumors and early
colorectal cancer.

The use of such a technique for ESD as a submucosal tunnel (‘pocket’) — creation under a tumor creates conditions for improving the surgical
specimen qualityand reducingfragmentationrate.

AIM: to study the effectiveness and safety of the tunnel method of ESD (TESD) in comparison with classical ESD (CESD) in colorectal adenomas
and early colorectal cancer.

MATERIALS AND METHODS: literature search and meta-analysis were performed in accordance with the PRISMA recommendations using the
PUBMED search system in the Medline electronic database without limiting publication datesin the English language literature. The systematic
review included all the studies on comparison of the tunnel and classical ESD methods.

RESULTS: the analysis included 4 studies (1,422 patients, 458 in the TESD group and 961 in the CESD group). The groups were comparable in the
number of adenomas (OR=1.25; 95% (I=0.87-1.79; p=0.22), adenocarcinomas (OR=0.96; 95% (I1=0.49-1.87; p=0.90), in the size of neoplasms
(95% (I=-6.26-1.22; p=0.19), and in the presence of submucosal fibrosis (p=0.69). There were no significant differences in intraoperative
bleeding rate (OR=1.24; 95% (I 0.53-2.88; p=0.61); however, perforations occurred more often when using CESD (OR= 0.35; 95% (I=0.15-0.83;
p=0.02). The CESD took significantly longer time than the TESD (OR=-19.1; 95% (I=33.89-4.45; p=0.01). The frequency of en bloc resections
(OR=16.06; 95% (I=4.95-52.11; p<0.0001) and RO-resections (OR=3.28; 95% (I=1.30-8.32; p=0.01) were significantly higher in the TESD.
CONCLUSION: the tunnel method of endoscopic submucosal dissection is an effective and safe alternative to the classical method. However,
there is currently a lack of data for the choice of submucosal dissection method for large colorectal adenomas and early colorectal cancer, which
requires further comparative studies.
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INTRODUCTION

Currently, a number of endoscopic methods are widely
used to safely remove colon tumors.

However, such relatively simple and common methods
as endoscopic mucosectomy and electro-excision have
a number of negative features such as fragmentation
and bad quality of removed specimens, which makes it
difficult to perform a complete morphological assess-
ment [1].

To overcome these drawbacks, the method of endo-
scopic dissection in the submucosal layer (ESD) was
developed [1], which allowed to improve the quality
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of removed specimen in general, increasing the rate of
RO-resection up to 90%, and reducing the fragmenta-
tion rate to 10% [2,3]. However, with large neoplasms
(more than 40 mm), the RO-resection rate can be
reduced to 70%. Most likely, this is due to technical
difficulties in visualizing the submucosal layer in
large tumors, which in most cases inevitably leads to
removal of a tumor by its fragmentation [4,5,6].

The classical method of ESD (CESD) involves the injec-
tion of a solution into the submucous layer under a
tumor (‘lifting’) and circular dissection of the mucosa
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around the tumor at a distance of at least 1 mm. At the
next stage, the submucosal layer is separated from the
muscle layer. In this case, the previously introduced
solution for lifting begins to flow along the entire
length of the surgical wound, which significantly com-
plicates the differentiation of the layers. This requires
frequent additional injections of the solution, often
accompanied by formation of hematomas and other
adverse effects that impair visualization.

As an improvement of the ESD technique, the method
of tunnel («pocket») creation in the submucosal layer
under the tumor by dissecting the mucosa from only
one of the edges of the tumor was proposed, which
allows maintaining adequate lifting throughout the
entire surgery, creating better conditions for a high-
quality specimen removal without resorting to its
fragmentation [7-9]. The method is called tunnel
endoscopic submucosal dissection (TESD).

AIM

The aim of this meta-analysis was to compare effec-
tiveness and safety of the classical ESD (CESD) and
tunnel ESD (TESD).

MATERIALS AND METHODS

The systematic review and meta-analysis were per-
formed in accordance with the PRISMA recommenda-
tions using the PUBMED search system in the Medline

electronic database without limiting dates of publi-
cations in the English language literature [10]. The
search was conducted using the keywords: «endoscop-
ic submucosal dissectiony, «pocket-creation», «endo-
scopic tunnel». The systematic review included all the
studies on comparison of the CESD and TESD. The study
included full-text English language articles.
Two-hundred eighty-four studies containing the key-
words were found. When screening those works, 87
studies were selected from them. Then, the analysis
excluded 78 studies on the use of this technique for
diseases of other localities: esophagus, stomach, duo-
denum, one animal study and 6 descriptions of clinical
cases.

Also, 1 observational study was excluded as it
described preliminary results of treatment of patients
with rectal tumors by using TESD.

It should be noted that in the available scientific lit-
erature there are no direct comparisons of the tunnel
and classical ESD methods for only large (more than 30
mm) epithelial colorectal tumors.

Eventually, 4 studies were included in the meta-analy-
sis: 1 prospective and 3 retrospective studies.

Thus, the meta-analysis included 1,422 patients; 458
of them were in the TESD group and 964 - in the CESD
group.

The comparative analysis of the TESD and CESD meth-
ods was carried out with the study of such criteria
as the size of the removed tumors, their histological
structure (adenoma/adenocarcinoma), the presence
of fibrosis in the submucosal layer, the frequency and
nature of complications (bleeding and perforation),

l Publications found in the Medline database (N=284) I

v

l Publications screening (N=90) I

Excluded:

- publications on the ESD use in surgeries on
esophagus, stomach and duodenum (N=78)

- animal studies (N=1)

- clinical cases (N=6)

- observational study with tunnel submucosal
dissection inrectal surgeries (N=1)
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l Publications included in the study (N=4)

Figure 1. Publications screening
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the duration of each procedure (minutes), the en bloc
resections rate and the RO-resections rate.

STATISTICAL ANALYSIS

The statistical analysis for direct comparison of the
methods was performed using the Review Manager
5.3 program. The total value of the dichotomous data
is represented as an odds ratio (OR) with a 95% coin-
cidence interval (CI). The statistical heterogeneity of
the studies was evaluated using the y? test. I>>50%
and p<0.1 were considered statistically significant
heterogeneities.

RESULTS

Data on the size of the removed tumors with standard
deviation values were found in 2 studies (Fig. 2).

In the statistical analysis of the lesion size based on
the results of morphological examination of surgical
specimens, in the TESD group the size was on average

2.5 mm larger than in the CESD group, but the differ-
ences were not statistically significant (95% CI=6.26-
1.22; p=0.19).

Data on the histological structure of the removed
tumors (adenoma/adenocarcinoma) were available in
all 4 publications. The ratio of adenomas and adeno-
carcinomas was 3:1. There were no significant differ-
ences between the TESD and the CESD groups for this
indicator (OR=1.25; 95% (CI=0.87-1.79; p=0.22).
According to many authors, the submucosal fibrosisat
the removed tumor base is a significant risk factor for
intra- and postoperative complications, as well as an
increase in the probability of ESD conversion to trans-
abdominal surgery [6] (Fig. 4).

It was found that the study groups were comparable in
the rate of submucosal fibrosis (OR=1.12; 95% CI=0.64-
1.97; p=0.69).

The incidence of intraoperative bleeding was also
comparable in both groups (OR=1.24; 95% (I=0.53-
2.88; p=0.61) (Fig. 5).

When analyzing the intraoperative bowel perforation
rate, it was found that this complication developed
significantly less frequently in TESD (OR=0.35; 95%
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Figure 2. Tumor sizes in the TESD and the CESD groups
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Figure 3. The number of adenomas in the TESD and CESD groups
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Figure 4. Submucosal fibrosisincidence in the TESD and CESD groups
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Figure 6. Perforations in the TESD and CESD groups
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Figure 7. Procedure time
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Figure 9. RO resection rate in TESD and CESD groups
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(I=0.15-0.83; p=0.02) (Fig .6).

The TESD time was significantly less than the CESD
by an average of 19 minutes (OR=19.1; 95% (CI=33.89-
4.45; p=0.01) (Fig. 7).

The en bloc resection rate in the TESD was significantly
higher than inthe CESD (OR=16.06; 95% CI=4.95-52.11;
p<0.0001) (Fig. 8).

The incidence of RO-resections was significantly high-
er in the TESD group (OR=3.28; 95% C(CI=1.30-8.32;
p=0.01) (Fig. 9).

DISCUSSION

Currently, endoscopic submucosal dissection (ESD) is
the method of choice for surgical treatment of colorec-
tal adenomas and early colorectal cancer [11].

At the same time, the classical and the tunnel methods
are known.

It should be noted that initially the tunnel ESD was
used for upper gastrointestinal neoplasms as well as
the classical ESD [12].

The pocket-creation method for ESD was developed by
MiuraY. et al. (2015). Its effectiveness and safety were
first demonstrated in endoscopic removal of duodenal
tumors.

The authors concluded that due to the confident sta-
bilization of the endoscope manipulator in the submu-
cosal layer, this method is safer for difficult neoplasms
localization [13].

However, Yuyong Tan et al. consider that the proposed
by Miura et al., the ‘pocket-creation’'method of submu-
cosal dissection is a TESD modification, in which the
formed tunnel has only one dead end ‘pocket’ [14].
Gradually, publications began to appear in the lit-
erature, indicating an improvement in the removed
specimen quality in patients with large colorectal
neoplasms when using TESD, since this issue is very
important when evaluating the pathomorphological
study of removed specimens and analyzing the onco-
logical effectiveness.

So, Kanamori et al. revealed that even with large
adenomas, the tunnel submucosal dissection allows to
perform RO-resections in 100% of cases, whereas with
the classical ESD this indicator is less by 15-20% [15].
The meta-analysis also revealed the advantage of TESD
over the classical one in the rate of both en bloc resec-
tion and in the RO-resection.

It should be noted that the obtained results confirm
the data of a few observational studies. So, Jin-Lin
Yang et al., when analyzing the initial experience of
TESD use in 19 patients with rectal tumor, found that
the rate of en bloc resections was 98% and the rate
of RO-resections with tumors less than 50 mm in size
was 83%.
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When the tumor size was over 50 mm, these indica-
tors were 99% and 87%, respectively [8]. Aslan F. et
al. described a case of successful removal of a rectal
‘giant” (18-cm) laterally spreading tumor (LST) in a
single en bloc resection with the TESD.

According to the authors, this was possible only by
using the submucosal tunnel-creation method [16].

It should be noted that ESD is a relatively safe method
for surgical treatment of colorectal tumors [12,17]. The
risk of bleeding in this case is 3.5%, and perforations—
1.5% [11]. The meta-analysis results confirm these
results. We did not obtain statistically significant
differences between tunnel and classical submucosal
dissection methods in the intraoperative bleeding rate
(OR=1.24; 95% (CI=0.53-2.88; p=0.61).

However, classical ESD significantly more often leads
to intraoperative perforations (OR=0.35; 95% CI=0.15-
0.83; p=0.02).

In addition, as shown by the meta-analysis data, TESD
in comparison with CESD significantly reduces the
procedure time (OR= 19.1; 95% (CI=33.89-4.45; p=0.01)
just by a submucosal tunnel-creation.

In this regard, it is interesting to conduct research
aimed at comparing different ways of performing
submucosal dissection, which will primarily lead
to decrease of local recurrence rate, as well as to
improvement of the treatment results of patients with
colorectal tumors.

CONCLUSION

The use of tunnel endoscopic submucosal dissection
for colorectal adenoma removal and early colorectal
cancer makes it possible to obtain a higher quality of
removed specimen compared to the classical method.
In this case, the procedure time is significantly less,
as well as the bowel perforation rate. There is a lack
of information about effectiveness and safety of the
tunnel method for large neoplasms, which indicates
the need for further research in this area.

PARTICIPATION OF THE AUTHORS:
Research concept and design:
Yugay 0.M.

Material collection and processing: Yugay O.M.,
Mtvralashvili D.A.

Statistics processing: Nagudov M.A., Yugay M.0.
Writing the text: Yugay 0.M., Likuto, A.A.

Editing: Chernyshov S.V., Veselov V.V., Mainovskaya 0.A.

Chernyshov S.V.,

The authors declare no conflicts of interest.

COMPARISON OF TUNNEL AND CLASSICAL METHODS OF
ENDOSCOPIC SUBMUCOSAL DISSECTION IN EPITHELIAL
COLON TUMORS (systematic review and meta-analysis)

51



52

REFERENCES

1. Saito Y, Fukuzawa M, Matsuda T, et al. Clinical outcome of endo-
scopic submucosal dissection versus endoscopic mucosal resection
of large colorectal tumors as determined by curative resection.
Surg Endosc. 2010; 24:343-352. DOI: 10.1007/s00464-009-0562-8.
2. Hotta K, Fujii T, Saito Y, et al. Local recurrence after endoscopic
resection of colorectal tumors. Int J Colorectal Dis. 2009; 24: 225-
230. DOI: 10.1007/s00384-008-0596-8.

3. Yamamoto H, Yahagi N, Oyama T. Mucosectomy in the Colon with
Endoscopic Submucosal Dissection. Endoscopy. 2005; 37 (8):764-
768. DOI: 10.1055/5-0043-100218.

4. Chernyshov S.V., Tarasov M.A., Nagudov M.A., Mtvralashvili D.A.,
et al. Systematic review and meta-analysis of transanal endoscopic
microsurgery versus endoscopic submucosal dissection for rectal
adenomas and early rectal cancer. Koloproktologia. 2019; v. 18,
no. 2(68), pp. 7-20. https://doi.org/10.33878/2073-7556-2019-18-
2-7-14. (In Russ.).

5. Shelygin Yu.A., Chernyshov S.V., Mainovskaya 0.A., et al. Early
Rectal Cancer: Can Transanal Endoscopic Microsurgery (TEM)
Become the Standard Treatment? Annals of the Russian academy
of medical sciences. 2016; v. 71, no. 4, pp. 323-331. doi: 10.15690/
vramn7196. (In Russ.).

6. Makino T, Kanamura S, et al. Preoperative classification of
submucosal fibrosis in colorectal laterally spreading tumors by
endoscopic ultrasonography. Endosc Int Open. 2015 Aug;3(4): 363-
7. DOI: 10.1055/5-0034-1391782.

7. Yoshida Naohisa et al. The efficiacy of the pocket-creation
method for cases with severe fibrosis in colorectal endoscopic sub-
mucosal dissection. Endoscopy International Open. 2018; 06:975-
983. DOI: 10.1055/a-0593-5818.

8. Yang JL et al. Endoscopic Submucosal Tunnel Dissection:
A Feasible Solution for Large Superficial Rectal Neoplastic
Lesions. Dis Colon Rectum. 2017 Aug;60(8): 866-871.D0I: 10.1097/
DCR.0000000000000805.

9. Sakamoto H, et al. Pocket-creation method facilitates endo-
scopic submucosal dissection of colorectal laterally spreading

tumors, non-granular type. Endosc Int Open. 2017 Feb; 5(2):123-
129. DOI: 10.1055/5-0042-122778.

10. Liberati A, Altman DG, Tetzlaff J, Mulrow C et al. The PRISMA
statement for reporting systematic reviews and meta-analyses of
studies that evaluate healthcare interventions: explanations and
elaboration. BMJ [Internet]. 2009 Jul 21;339:2700. DOI: 10.1136/
bmj.b2700.

11. Mtvralashvili D.A., Likutov A.A., Veselov V.V., Maynovskaya 0.A.,
et al. Does lesion site affects outcomes of endoscopic submuco-
sal dissection for colon neoplasia? Koloproktologia. 2019; v. 18,
no. 2(68), pp. 33-48. https://doi.org/10.33878/2073-7556-2019-
18-2-33-41. (In Russ.).

12. Agapov M.Yu., Ryzhkov E.F., Dvoynikova E.R. Preliminary results
of endoscopic dissection in the submucosal layer during the forma-
tion of the stomach and colon. Experimental and clinical gastroen-
terology. 2014; no. 104(4), pp. 48-51. (In Russ.).

13. Miura Y. et al. Duodenal endoscopic submucosal dissection is
feasible using the pocket-creation method. Endoscopy. 2017 Jan;
49 (1); 8-14. DOI: 10.1055/5-0042-116315.

14. Tang Yuyong et al. Endoscopic submucosal dissection using
a pocket creation method modified technique of endoscopic
submucosal tunnel dissection. Endoscopy. 2017; 49:400. DOI:
10.1055/5-0042-124362.

15. Kanamori A, et al. Clinical effectiveness of the pocket-
creation method for colorectal endoscopic submucosal dissection.
Endosc Int Open. 2017 Dec;5(12):E1299-E1305. DOI: 10.1055/s-
0043-118744.

16. Aslan F, et al. Single tunneling method with endoscopic sub-
mucosal dissection for treatment of a rectal giant (18-cm) later-
ally spreading tumor. Endoscopy. 2017 Feb; 49(S 01): 114-116. DOI:
10.1055/5-0043-100218.

17. Takezawa T, Hayashi Y, Shinozaki S et al. The pocket-creation
method facilitates colonic endoscopic submucosal dissection
(with video). Gastrointest Endosc. 2019 May; 89(5):1045-1053. Doi:
10.1016/j.gie.2019.01.022.

Hama nocmynnenus — 11.02.2020

Received - 11.02.2020 Revised — 30.03.2020

KOJIOMPOKTOJNOINA, tom 19, N2 2, 2020

locne dopabomku — 30.03.2020

lpuHamo k nybaukayuu — 11.05.2020
Accepted for publication — 11.05.2020

KOLOPROKTOLOGIA, v. 19, no. 2, 2020



