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Immediate Results of Colonic Flat Epithelial
Neoplasms Removal Using Diathermic

Snare Endoscopic Mucosal Resection

and Mucosectomy Combined with Dissection

in the Submucosal Layer: Comparative Assessment

Aleksandr A. Fedorenko*, Pavel V. Pavlov, Andrey P. Kiryukhin, Alexander S. Tertychnyy

I1.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: 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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Llenb uccnepoBaHus: NPOBECTU CPABHUTENIbHYIO OLEHKY HEMOCPEACTBEHHbLIX PE3YNbTATOB yOANEHUS MAOCKUX
SNUTENVANbHLIX HOBOOOPA30BaHUI TONCTOMN KULLKM METOAAMU 3HAOCKOMUYECKOM METNEBON 3NEKTPOPE3eKLmn
cnmauncTtor 06ono4vkn (EMR) 1 Myko3akToOMUKM C ANCcekumen B noacnuanctom cnoe (ESD).

Martepuanbl n metogpbl. [lpoBeneHo 96 3HAOCKOMMYECKMX OMnepauuii Ha TOJICTOM Kkuwke y 93 naumeHTOB
C MIOCKMMUN 3nuUTENnanbHbiM HOBOOOpasoBaHuaMu. MauyeHTsbl 6bi1n B Bo3pacTe oT 39 oo 88 net, cpeaHuin Bos-
pact — 64,9 = 10,7 roga. Pasmep anutenuasnbHbiXx HOBOOOpa3oBaHuii BapbupoBasn oT 20 go 70 MM, meauaHa —
37,4 = 14,8 mm. B uccnenoBaHme Obv BKIIOYEHBI TOJIbKO MALMEHThI C 4OOPOKAYECTBEHHBIMI SMUTENVNANBHLIMUA
HOBOOOPAa30BaHMSIMU, MOCKOJIbKY MALMEHTAM C MOAO3PEHMEM HA 3/10KAYECTBEHHOE HOBOOOpPA30BaHME B TOJICTOM
KMLLIKE NMOKa3aHOo BMeLLAaTeNnbCTBO B BuAe ESD onsa vcknioyeHnsa dparMeHTapHOro yaaneHus n pyucka nporpeccmpo-
BaHWS KOJIOPEKTANIbHOIO paka 13-3a BO3MOXHbIX MOJIOXMUTENbHBIX KpaeB pe3ekumn. MauneHTsl Obinn pacnpenene-
Hbl HA [IBE PABHbIE rPYMMbl, B OOHOM N3 KOTOPbIX BbIMOHANOCHE eyeHne metogom EMR, B opyroi — ESD.
Pe3ynbraTtbl. CpegHnini padmep anmMTenmasnbHbix HOBOOOpasoBaHui B rpynne ESD coctaBun 41,6 £ 15 mm,
B rpynne EMR — 33,1 = 13,5 mm. CpenHee Bpems Bmewatensctea npy ESD — 143,6 £ 102,9 MuH., npn EMR —
52,6 = 34,4 muH. B xone Bmewartenscteay 10 (10,4 %) naumeHTOB B 06evx rpynnax (96 ageHom) BO3HUKAM nepdo-
pauun ToncTon kuwku; B rpynne EMR B 4 (4,1 %), B rpynne ESD — B 6 (6,2 %) cnyydasax. CTaTncTUieckn 3Ha4NMBbIX
pasnuMuui B pa3BuUTUM UHTPAONEPaLMOHHbIX Nnepdopaumin mexay metonamm He BbigeneHo (p = 0,7401). YactoTa
yoanenus eguHbim 6nokom ans ESD coctaBuna 44 u3 48 onepaunii (91,6 %), ona EMR — 14 n3 48 (29,1 %).
BbiBOAbI. DHOOCKOMMYECKAs MYKO33KTOMUS C ANCCEKLMEN B noacnm3nucTom cnoe (ESD), B oTanymne ot neTneBomn
anekTpopesekumn cnmaucton obonoyku (EMR), obecneurBaeT 60nee BbICOKYI YAaCTOTYy yaaneHuss HOBOOOpa3o-
BaHWN €AMHbIM BGI0KOM BHE 3aBUCUMOCTU OT MX pasMepa, OOHAKO XapakTepusyeTcs 60nbLuer NPoaOIKUTENbHO-
CTbio BMeLwatenscTtea (p < 0,0001). B rpynne ESD BaoBoe yalle 0TMeYanncb MHTPAoNepaLnNoOHHbIE KDOBOTEYEHMS
(p = 0,0061), pas3BmBLUMECH MO MPUYMHE TEXHUYECKOW CIIOXHOCTM Onepauun u 00yCnoBUBLLME YBENMYEHNE BPE-
MeHu onepaumm. CTaTUCTUYECKM 3HAYUMBbIX PA3NANYMIA MO HYACTOTE OTCPOYEHHbIX OCMIOXHEHWN MeXAy rpynnamuv
BbISIBJIEHO He 6b110 (p = 0,9999). MeCTHbIN peunave aneHoOMbl Pa3BuiIcsa y AByx nauneHToB (4,1 %) nocne pEMR,
OTMEYEHbl CTaTUCTUYECKN 3Ha4YMMBble pasnunyus (p < 0,0006).

KnioueBbie cnoBa: ToNCTas KMLLIKA, KOTIOHOCKOMUS, NIOCKNE SNUTENnanbHbie HOBOOOPA30BaHWSA, Pe3eKLUNa Cnu-
3UCTOM 060N104KM, MYKO33KTOMUS C OUCCEKLMEN B MOACIU3UCTOM C/OE

KoHNUKT nHTepecoB: aBTOPbI 3asBNAIOT 00 OTCYTCTBUM KOHMIVKTA UHTEPECOB.

Ansa uutupoBanusa: PenoperHko A.A., MNaenos N.B., KuptoxuH A.l1., TepTbiuHbIi A.C. HenocpencTBeHHbIe pesynbTaThl yaaneHns nio-
CKUX 3NUTEeNnanbHbIX HOBOOOPA30BaHMIA TONICTOM KULLIKWM METOAAMM SHAOCKOMUYECKOM NETNEBOM 3NEKTPOPE3eKUMM CIN3NCTor 060-
JIOYKM 1 MYKO33KTOMUM C ANCCEKLMEN B NOACAN3NCTOM COE: CPaBHUTENbHAS OLEHKA. POCCUINCKNIA XXypHas raCTpO3HTEPOornu, re-

natonoruu, kononpokronorun. 2023;33(4):14-23. https://doi.org/10.22416/1382-4376-2023-33-4-14-23

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
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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

Table 1. Characteristics of the study groups
Tabauya 1. XapakTepucTuKa UCCIeLyeMbIX IPYIIIT

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

Number of Age, years Gender of patients, abs. (%)
Groups patients /ENs Boapacr, aer ITon nanmenTos, a6e. (%)
I'pynmbi Koa-Bo to M o males females
HaHHeHTOB/ 9H m 1L o; € min; max MY KYHHBI JKEHIIHUHbI
In total / Bce 93,96 64.9 + 10.7; 64 39; 88 35 (36.5) 61 (63.5)
Distribution by localization of neoplasms in the colon
Pacnpegeserne 1o JoKanusaluyu HOBOOOPa30BAHUiT B TOJCTON KHIIKe
cecum 15 70.1 + 8.4; 70 54; 85 6 (40.0) 9 (60.0)
cJenas
ascending colon
BOCXO/AIIAs 22 66.5 + 8.7; 67 49; 88 5(22.7) 17 (77.3)
o60109Has
transverse colon
HolepeyHast 24 63.6 £ 9.2; 63 49; 85 13 (54.2) 11 (45.8)
060109HasT
descending colon
HUCXOAAIIAS 1 39 39 1 (100.0) 0
0060/10uHas
sigmoid colon 8 62.8 + 12.2; 59 46; 80 1(12.5) 7 (87.5)
CUTMOBU/IHA
GG 26 63.2 + 12.6; 64 39; 83 10 (38.5) 16 (61.5)
npsaMast
Distribution by tumor removal method
Pacnipesiesierne mo MeToy yAaJeHust HOBOOOPa3OBaHUIL
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
Pacnpenenienre mo MakpoCKONMYeCcKoil CTpyKType moBepxHoct 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; 8 — 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.
Hpumeuanue: SH — sumrennanbHble HOBOOOPA3OBaHUs; M — CpPeJHee 3HAYeHNe; § — CTaHAAPTHOE OTKJIOHEHHUE cpejHero; Me —

Me/lMaHa;, min — MUHUMaJbHOE 3HAueHHe; MmaX — MakcuMajibHoe 3HaueHne; pPEMR (piecemeal EMR) — ¢parmMeHTHbIH MeTo
ynanenns; LST-G (laterally spreading tumor) — marepanbio crensimascst omyxosb rpanyasproro tuna; LST-NG — matepanbro

CTeJIAllaACs OIyXO0JIb HErpaHyJ/IAPpHOI'O THIIA.
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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

Pucynox 1. dnureamanbHoe HoBooOpasoBanue Bocxonsmiein kumkn LST-G, merox ynanenus — EMR: A — anm-
temnanbHoe HoBooOpasoBanue LST-G; B — mocrieonepanuonnas pana; C — mpoliecc HATOKEHUS METIN HA CITU3U-
CTyI0 060JI0UKY Y Kpasl aNNTeJNaTbHOTO HOBOOOPa3oBaHnusd; D — 3aKpbITHE MOCTIeONepaIiioOHHON PAHbI TPH TTOMOTIN

KJIUIIC, E — wusBneuyenne JIOCKYyTa CJIN3UCTOI OGOJIOUKH C AIMUTETNATBHBIM HOBOOépaSOBaHI/IeM n ero (I)I/IKCB.LII/IH

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

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),

Allocation Software”. Two patient groups were “Olympus” ESG-300 (Japan). Depending on the
established: patients in the first group underwent removal method, various instruments and mod-
mucosal resection using the EMR method, in the ifications of polypectomy snares were used:
second one — the ESD method. The number of pa- “Finemedix” (Korea) and “Fujifilm” DH-28GR,
tients in both groups was the same (48/48). Only 29GR and 30GR (Japan) distal caps; “Olympus”
patients with benign epithelial neoplasms were (Japan) and “Endo Stars” (Russia) hemostatic
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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

Pucynox 2. Dupockonmueckas MyKO39KTOMUS ¢ auccekuueil B nogcausucrom ciaoe (ESD): A — anurennaibHoe HO-
BooGpasoBanue; B — cozmaHue «MoIyIIKU» B MOJCTU3UCTOM CJIOE C TIOMOIIbIO HHBEKINH pacTBopa; C — paspes cJm-
3UCTOI 0OGOJIOUKN M Kpasi AMUTETNATbHOrO HOBooOpaszoBanus; D — BXoj B Mojacan3ucToii cioii; E — mporecc auc-
CEeKINN B MOJICIU3UCTOM cJjioe; F — u3BJeyeHne JOCKyTa CAM3UCTONH 060JIOYKN C AIUTETNATHHBIM HOBOOOPA30OBaHIEM

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

Tabauya 2. daunbie 1o rpynnaM (EMR u ESD) 1o npoJo/KUTeIbHOCTH BMEIIATEbCTBA, PadMepaM
HOBOOOPA30BaHMIT, KOJIMYECTBY PEIU/UBOB U 3aTPAYEHHBIX KJUIIC [/ 3aKPbITUST JeheKTOB

Characteristic / Tlpuanak EMR (n = 48) ESD (n = 48) P

Operation time, M £ SD, min 52.6 + 34.4 143.6 + 102.9 < 0.0001"
Bpems nposenenns oneparn, M + SD, MuH.

Size of EN, M + SD, mm .
Pasvep BH, M + SD, um 33.1 + 13.5 41.6 £ 15 0.0027
Clips, Me [OQ1; Q3], number of pcs. . . *
Kuuncer, Me [Q1; Q3], Koa-Bo 1IT. 310; 4] 410.5; 6] 0.0407
Recurrent neoplasm .
PerninBroe HOBOOOpa3oBaHue 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).

Hpumeuanue: DH — smmremmanbHoe HOoBooGpasoBanme; M + SD — cpeziHee 3HadeHHe + CpeJHEKBAIPATHYECKOE OTKJIOHEHIE;
Me [Q1; Q3] — Meanana [MHTEPKBapTUIBHBIA pasMax]; * — u3MeHeHus nokasareseii craructuyecku suaynmbl (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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Table 3. Data on intraoperative complications depending on the method of removal

Tabauua 3. JlaHHbIE IO HHTPAOHIEPAIIMOHHBIM OCJIOKHEHUSAM B 3aBUCUMOCTH OT METO/A y/IAJTCHIS

Characteristic / Ilpusnak (nEZHZS) (nE=SIZS) p

Time of the bleeding arrest, Me [Q1; Q3], min . . .
Bpems ocranoBku kpoBoteuenusi, Me [O1; Q3], muH. 0[0; 1.5] | 3.5 [0; 5.5] | 0.0012
Intraoperative complications (bleedings and perforations), abs. (%) 1531.3) | 3368.7) | 0.0005
Wurpaonepanuontble ocaokuenus (kposoredenust u nepdopanuu), aée. (%) : : :
Intraoperative bleedings, abs. (%) o
VuTpaonepanuonnbie Kposotedenus, abe. (%) 11 (22.9) 25 (52.1) | 0.0061
Intraoperative perforations, abs. (%)

Unrpaonepaimonnbie nepdopauuu, aée. (%) 4(8.3) 6(12.5 [ 0.7401

Note: Me [Q1; Q3] — median [interquartile range]; * — changes in indicators are statistically significant (p < 0.05).

Ipumeuanue: Me [Q1; Q3] — Meanana [MHTEPKBAPTUIIbHBIN padMax]; * — n3MeHeHMs TOKasareseil CTaTHCTUUECKH 3HAYMMbI

(p < 0,05).

as RO 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 RO 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 RO 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.

Poc xypH ractposuTepoJt rematon koaonpokros 2023; 33(4) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(4)



www.gastro-j.ru

Original articles / OpurnHasbHbIe MCCIEOBAHUS

Table 4. Characteristics of epithelial neoplasms based on pathological examination of postoperative

specimens

Tabauya 4. XapakTepucTiKa sUTeJNAIbHBIX HOBOOOPA30BaHUH HA OCHOBAHUM NATOMOPQOJIOTHYECKO-

TOo HUCCJIeA0BaHMA ITOC/TEOIEPAllMOHHBIX IIPEIlapaTOB

Epithelial neoplasms
Tumor characteristics InuTeMaabHbie HOBOOOPa30BaHHUS

XapakTepucTHKa OIyXO0JIH (n = 96)
abs. / aée. | %

Morphological structure of the tumor / Mopdosorudeckast crpykrypa omyxoyin
Tubular / TyGysipaast 21 21.8
Tubulovillous / TyGynspro-BopcumyaTas 67 69.8
Tubular-papillary / TyGyisipHo-nanmuuisipHast 1 1.1
Serrated neoplasm / 3yGuatoe HOBOOOpa3oBaHue 3 3.1
Traditional serrated tumor / Tpaaunuonnast 3yGuaras 3 3.1
Adenocarcinoma (G1) / Axenokapimroma (G1) 1 1.1

Degree of epithelial dysplasia / Crenenb aucmasun STUTENST
\éVithout dysplasia / mild dysplasia 84 88.4
€3 UcTIasny / JIerkas UCTIa3mst

Severe dysplasia / Tsikenas qucriiasust 11 11,6

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
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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
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