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Abstract

AIM: To investigate the indications, resection rate, and
safety of endoscopic submucosal dissection (ESD) for
neoplastic lesions in the gastrointestinal tract at a Eu-
ropean referral center.

METHODS: We carried out a retrospective analysis of
the ESD procedures performed in our center for mu-
cosal neoplastic and submucosal lesions of the gastro-
intestinal tract. The duration of the procedure, en bloc
and complete (RO) resection rates, and complication
rates were evaluated. Variables were reported as mean
+ SD or simple proportions. Univariate analysis and
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comparisons of procedure times and resection rates
were performed using Mann-Whitney U tests, or »°
tests for dichotomous variables.

RESULTS: Between 2007 and 2011, ESD was per-
formed in a total of 103 patients (46.7% male, mean
age 64.0 £ 12.7 years). The indications for the pro-
cedure were epithelial tumor (7 = 54), submucosal
tumor (n = 42), or other (7 = 7). The total en bloc re-
section rate was 90.3% (93/103) and RO resection rate
80.6% (83/103). The median speed of the procedure
was 15.0 min/cm®. The complete resection rate was
lower for submucosal tumors arising from the muscle
layer (68%, 15/22, P < 0.05). Resection speed was
quicker for submucosal tumors localized in the submu-
cosal layer than for lesions arising from the muscularis
propria layer (8.1 min/cm” vs 17.9 min/cm?, P < 0.05).
The RO resection rate and speed were better in the last
24 mo (90.1%, 49/54 and 15.3 min/cm?) compared to
the first 3 years of treatment (73.5%, 36/49, P < 0.05
and 22.0 min/cm?, P < 0.05). Complications occurred
in 14.6% (n = 15) of patients, including perforation
in 5.8% (7 = 6), pneumoperitoneum in 3.9% (7 = 4),
delayed bleeding in 1.9% (7 = 2), and other in 2.9%
(7 = 3). Only one patient with delayed perforation re-
quired surgical treatment. During the mean follow-up
of 26 £ 15.3 mo, among patients with RO resection,
recurrence occurred in one patient (1.2%).

CONCLUSION: ESD is an effective and safe method
for resection of neoplastic lesions with low recurrence.
Speed and the RO resection rate increased after 50
procedures.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

In Japan and South Korea, endoscopic submucosal dis-
section (ESD) is a commonly accepted method for the re-
section of early neoplastic lesions in the upper and lower
gastrointestinal tract. Good results from and the safety of
procedures performed in the last few years have resulted
in an increase in the number of procedures. Publications
of the results of treatment with this method include more
than 1000 patients. Although the dynamic development
of this method is visible in Far East countries, this meth-
od is still in development in Europe and has not gained
in popularity. A few publications describe the results of
treatment in more than 50 patients, and some small series
of patients or case reports have been published, but there
is an overall lack of new European data.

ESD involves the removal of both benign neoplas-
tic (premalignant) and malignant non-invasive lesions,
aiming for the highest RO resection rate (83%-98%) and
lowest rate of local recurrence (0%-3%) of all endo-
scopic techniquesm. The removal of submucosal lesions
is also possible, including those growing out of the
proper muscle layer™.

The papers from Japan and Asia focus on confirm-
ing that ESD is a safe method with few complications
and a mortality rate of 0%. The time needed to perform
the procedure significantly decreases with the number of
procedures performed, but it is still longer than the time
needed for mucosectomy.

The present paper is one of the few European re-
ports showing the results of treating gastrointestinal
malignancies with ESD in a referral center. We present
the indications, results, and complications with regard to
different parts of the gastrointestinal tract.

MATERIALS AND METHODS

Patients

The procedures were performed between April 2007 and
December 2011. Before qualifying for the procedure, pa-
tients received both oral and written explanations of the
endoscopic examination and possible treatment options,
and they signed an informed written consent form.

For each patient with pathology of the upper gastro-
intestinal tract, endoscopic ultrasound (EUS) was per-
formed before admission for ESD. The sector-scanning
echoendoscope (Olympus GF-UM130 or GF-UE160
Olympus Medical Systems Co., Tokyo, Japan) or linear
echoendoscope (Olympus GF-UCT140) were used to
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examine lesion size, EUS layer from which it derives
(submucosal tumors, SMTSs) or infiltrated layers (other
lesions), SMT growth type (inside or outside the walls of
the gastrointestinal tract), and lymph node diameter.

Neoplastic lesions of the upper gastrointestinal tract
Neoplastic mucosal tumors were included in the study if
> 10 mm with a low risk of lymph node metastases. Le-
sions in the stomach were included based on the expand-
ed criteria from the Japanese Gastric Cancer Association
J GCA)Y: well-differentiated carcinoma without ulcer-
ation, irrespective of size; well-differentiated carcinoma
with ulceration (type II) < 30 mm; or well-differentiated
carcinoma with submucosal invasion and no more than
500 pm in size.

Exclusion criteria were lack of consent from the pa-
tient for the endoscopic procedure, massive infiltration
of the submucosal layer or infiltration of muscle layers
assessed in EUS, or enlarged local lymph nodes or metas-
tases found in imaging studies (7.e., EUS, ultrasound, and
computed tomography).

Neoplastic lesions of the lower gastrointestinal tract
Patients were qualified for ESD if any of the following
were in the previous endoscopic examination: large ses-
sile polyp (LST) (type Is) that could not be removed
in one piece, granular type (LST-G) flat polyps with a
dominant nodule greater than 2 cm, non-granular type
(LST-NG) flat polyps of any size, or scars from previous
non-therapeutic tumor resections. Exclusion criteria were
a lack of consent from the patient for the endoscopic
procedure or deep ulceration apparent in the lesion, sug-
gesting massive submucosal invasion.

Submucosal tumors

Resection of SMT by ESD was performed if the tumor was
1 to 8 cm in size with no growth outside the gastrointestinal
tract on EUS. Patients who did not meet these criteria wete
referred to follow-up (submucosal lesions < 1 cm), muco-
sectomy (smaller or pedunculated lesions), or surgical treat-
ment (submucosal lesions > 8 cm, epithelial tumors). All
cases but one lipoma (bleeding gastric tumor) were excluded
from endoscopic treatment.

Procedural technique

Before the treatment of epithelial malighancies by ESD,
indigo carmine chromoendoscopy, magnifying endoscopy,
NBI, or a combination of these techniques was per-
formed to qualify the patients for the procedure based on
the classification of Paris” and properly assess the lateral
margins of the lesion. ESD in the upper gastrointestinal
tract was performed under general anesthesia, whereas
analgosedation with midazolam (2.5-5 mg i7) and fen-
tanyl (50-100 pg ) was used for procedures in the lower
gastrointestinal tract. An Olympus endoscope GIF-T140
with a transparent cap (Olympus D-201-12 704) was used,
allowing a better view of the submucosal layer during the
procedure. For submucosal injection, 0.9% NaCl solution
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Figure 1 Endoscopic submucosal dissection of gastric neoplastic lesion. A: Lesion type Ila+c localized in the antrum; B: Margins of the lesion border were
marked with the needle knife; C: Solution of indigo carmine in saline was injected into the submucosal space; D: An incision was made in the mucosa and submucosa
around the lesion with normal mucosal margin; E: Submucosal dissection performed directly under vision control; F: Mucosal defect after the completed procedure.

with epinephtine (1 mg/250 mIL NaCl) and indigo cat-
mine dye was used. In some cases in which the elevation
of the mucosa after the injection of the solution was too
short, a solution of hyaluronic acid was used (Sigmavisc,
Hyaltech Litd, Livingston, United Kingdom).

The resection was started by marking the lesion bor-
ders with the needle knife (Olympus KD-441Q) or dual
knife (Olympus KD-650L) using forced coagulation
of 35 W (Erbe ICC 200, Erbe Elektromedizin GmbH,
Tibingen, Germany). The solution was injected submu-
cosally next to the markers. The initial incision, approxi-
mately 3-5 mm in length, was made with a needle knife,
and then a circular incision was made around the lesion
using the isolated-tip knife IT or IT-2 (Olympus KD-
611L, EndoCut mode, effect 3, 100 W) or a dual knife
(EndoCut mode, effect 3, 35-50 W). The next step was
the injection of the same solution directly into the sub-
mucosal layer under the lesion. The blue color of the in-
digo carmine allowed this layer to be distinguished from
the proper muscle and the lesion itself. Dissection of the
submucosal layer and the tumor was performed using the
IT knife, hook-knife (Olympus KD-620LR, EndoCut
mode, effect 2-3, 50-90 W), flex-knife (Olympus KD-
630L), or dual knife (Figures 1 and 2). Muscular SMTs
attached to the muscle layer by muscle fibers or muscle
pedicle were cut away from the muscle layer of the wall
(Figure 3). Tumors that were fused tightly with muscle
and over a larger area were cut away with a loop, or most
of the lesion was cut away to obtain enough material
for pathological examination. Scar tissue was cut using a
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needle knife along the muscle layer. Lesions located in the
cardia and just behind the anal canal were removed most-
ly in retroflexion. During the procedure and immediately
after the removal of a tumor, all visible blood vessels in
the submucosal and muscle layer were coagulated using a
coagrasper (Olympus FD-410LR, soft coagulation 35 W)
or argon coagulation (Erbe APC 300, 35 W, flow 1.6 L/
min), or hemoclips (Olympus HX-610-135) applied. The
removed lesion was affixed to a polystyrene substrate,
fixed in formalin, and examined morphologically.

Bleeding during the procedure that did not cause
hemodynamic disorders or anemia was not considered
a complication. All bleeding was treated endoscopi-
cally with coagrasper hemostatic forceps, argon beamer
coagulation, or hemoclip application. Perforations no-
ticed during the procedure were treated endoscopically
by closing the wall defect using hemoclips. After the
procedure, antibiotics were administered intravenously
(amoxicillin 2 X 1000 mg) for 5 d, as well as proton
pump inhibitors if the lesion was resected in the up-
per gastrointestinal tract (omeprazol 8 mg/h i for 2 d,
then 2 X 20 mg orally for 8 wk). After ESD in the lower
gastrointestinal tract, patients received ciprofloxacin (2
X 200 mg 77) and metronidazol (3 X 500 mg 7). On the
day of the procedure (day zero) the patients fasted. The
first day after the procedure the patients received neutral
fluids orally, and normal diet the next day. Colon patients
received normal diet from the first day after the proce-
dure. The patients were discharged from the hospital on
day 3-5 after the procedure.
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Figure 2 Endoscopic submucosal dissection of gastric submucosal tumor. A, B: Submucosal tumor in the stomach; C: Endosonographic view of the tumor,
which is not connected to the muscle layer of the gastric wall; D: An incision was made in the mucosa and submucosa after indigo carmine solution injection into the
submucosal layer around the lesion; E-G: Submucosal dissection of the tumor, exposing the tumor in the submucosa and carefully cutting after injecting the solution; H:
Resected tumor (GIST, 25 mm, MI 2/50 HPF). GIST: Gastrointestinal stromal tumor; MI: Mitotic index; HPF: High power field.

Pathological examination

The resected specimens were pinned to a mounting board
with clearly marked oral and anal orientations and routine
formalin fixation performed. The borders of each speci-
men were colored with ink and sections taken every 2
mm. The pathological reports of the resected specimens
included the macroscopic appearance, size, histological
type (the most important Lauren classification of gastric
cancer), and extent of the tumor depth. The presence of
ulceration and lymphovascular involvement, as well as the
status of the vertical and lateral resection margins, were
reported in detail.

In addition, the SMT prepatrations were labeled with
DAKO antibodies (Dako Polska Sp.z 0.0.). Gastrointesti-
nal stromal tumors (GISTs) were characterized by a posi-
tive reaction to ¢-KIT (CD 117) or DOG-1 and CD34
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antibodies. Leiomyomas were diagnosed when the mesen-
chymal tumors had a positive reaction for smooth muscle
actin and desmin. A positive reaction for S-100 protein and
negative reaction for muscle markers and CD117 indicated
nerve tumors. The neoplastic potential of the stromal tu-
mors was determined on the basis of their size and mitotic
index (MI, number of mitoses counted in 50 large fields)
according to the classification of Miettinen ef a/”.

The criteria for curative resection of cancer lesions
were: the depth of neoplasm infiltration limited to the
mucosal or superficial submucosal layer (up to 500 pm in
the cardia and stomach and up to 1000 pum in the large in-
testine as measured from the lower border of the muscle
layer of the mucosa), no infiltration or congestion of car-
cinoma cells in blood vessels and lymph vessels (angioin-
vasion), lateral and bottom margins free of neoplasm, and
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Figure 3 Submucosal tumor (leiomyoma) resected by endoscopic sub-
mucosal dissection and connected to the gastric wall with the muscle
peduncle (arrow).

well or medium-differentiated cancer. For GIST, the only
criterion was confirmed tissue-free margins.

Follow-up

All side effects of the dissection were recorded accord-
ing to standard procedures'®”. The first follow-up visit
was 2-3 wk after ESD. The first follow-up endoscopy
was performed 3 or 12 mo after surgery using a standard
endoscope or EUS. Patients with incompletely resected
neoplastic changes were referred for surgery. A control
endoscopy after 3 mo was performed in the case of
piecemeal resection of the tumor or uncertain histopath-
ological confirmation of the complete tumor resection
(Rx). The following cases were qualified for endoscopy
after 12 mo: removal of a tumor that fulfilled the criteria
for RO, resection of non-neoplastic lesions, and incom-
plete SMT resection of non-stromal tumors.

Statistical analysis

Vatiables wete reported as mean + SD or simple proportions.
Univariate analysis and comparisons of procedure times and
resection rates were performed using Mann-Whitney U tests,
or ;/ tests for dichotomous variables. Statistica 9.1 software
was used for all data analyses (StatSoft, Inc. 2010; Statistica).

RESULTS

Over a period of 57 mo, ESD was performed in 103 pa-
tients (46 males, 44.66%). The mean patient age was 64.0
t+ 12.7 years. A total of 69 procedures were performed
in the upper gastrointestinal tract, 34 in the colon. The
indications for resection were epithelial tumors (7 = 54),
SMT (# = 42), scars from previous non-therapeutic tumor
resection (# = 2), and others (# = 5). All procedures were
performed by two physicians (Bialek A, Pertkiewicz J).
The total en bloc and RO resection rates were 90.3%
(93/103) and 80.6% (83/103), respectively. The rate of en
bloc and RO resection for epithelial lesions reached 85.3%
(52/61), for overall SMT the rates were 97.6% (41/42)
and 73.8% (31/42), respectively, but did not differ signifi-
cantly. The complete resection rate for SMTs arising from
the muscle layer was 68% (15/22), which is significantly
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Figure 4 RO resection rate and mean speed of the procedure in the years
following endoscopic submucosal dissection. A: RO resection rate; B: Mean
speed of the procedure.

lower than that of epithelial lesions (P < 0.05).

The mean speed of performing the procedure was
19.0 £+ 14.6 min/cm’. The overall resection speed for
SMTs was 15.85 + 10.99 and 21.17 + 16.41 min/cm’ for
mucosal lesions, but this difference was not significant.
The resection speed was faster for SMTs localized in the
submucosal layer compared to lesions arising from the
muscularis propria layer (8.1 min/cm” 5 17.9 min/cm?,
P <0.05).

During the first 3 years following ESD, 49 procedures
were performed. Thirty-six of the procedures (73.5%)
were RO resections, and the procedure speed was 22.02 +
15.33 min/cm”. In the last 24 mo, the RO resection rate in-
creased to 90.1% (49/54, P < 0.05, Table 1; Figure 4) with
a mean speed of 15.3 + 13.25 min/cm’ (P < 0.05, Table 1,
Figure 4). The complication rates did not differ significant-
ly. During a mean follow-up of 26 * 15.3 mo, recurrence
was detected in only one patient who underwent RO resec-
tion (1.2%, 1/83), a 54-year-old female with intestinal type
gastric cancer (G1, M2), and recurrence occutred within 6
mo of the procedure. The patient was sent for surgery and
middle grade dysplasia diagnosed in the resected specimen.

Esophagus and cardia

ESD procedures were performed in the lower esophagus
and cardia in 14 patients. The indications for the procedure
were SMTs suspected to be GISTSs in 5 patients and mucosal
tumors in 9 patients.

Morphologically, tumors were type I -1, ITa-2, 1I
atc-3, [ b+c-2 and I b-1 according to the Paris classifi-
cation. The mean tumor size was 2.37 * 0.95 cm for all
lesions, 2.36 £ 1.0 cm for mucosal lesions, and 2.4 £ 0.96
cm for SMTs. The e bloc and RO resection rates as well as
the histological diagnoses of resected tumors are shown
in Table 2.

The mean procedure duration was 99 = 77.2 min
and significantly shorter for the resection of SMTs (38
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Table 1 Mean speed of endoscopic submucosal dissection and

RO resection rate related to time

. 2
Performing ESD (yr) Procedures (17) Sien:ga(nm;nlstil)n) ) RO
1 10 25.5 +25.54 70.0%
2 17 17.6 £ 25.54 70.0%
3 22 23.4+11.87 77.0%
4 32 17.4+15.33 84.0%
5 22 15.1+12.94 90.9%

ESD: Endoscopic submucosal dissection.

+ 13.03 min) than for mucosal lesions (128 = 80.06 min,
P < 0.05). Overall, the speed of resection was 24.96 *
22.71 min/cm’ and significantly slower for the resec-
tion of mucosal lesions (33.29 £ 24.4 min/cm’) than for
SMTs (9.96 + 6.9 min/cm’, P < 0.05). The overall rate
of en bloc and RO resection was 100% (14/14) and 64.3%
(9/14), respectively, and it did not differ significantly be-
tween mucosal lesions and SMTs.

Both of the incompletely removed SMTs were leio-
myomas. The three neoplastic lesions were adenocarci-
nomas; cancerous infiltration was present in the lower
margin (SM3) in two cases and in the lateral margin in
one case. One of the patients was treated surgically; the
adenocarcinoma was found in neither the cardia nor the
lymph nodes of the surgical specimen. The other two
patients were not qualified for surgery because of a lack
of consent and high risk of surgery due to serious co-
morbidities.

Stomach

ESD was performed in the stomach in 54 patients, among
which 35 were suspected to have GIST (mean size 2.9
t+ 1.2 cm) and 19 mucosal neoplastic lesions (mean size
2.6 £ 1.1 cm). According to the Paris classification, the
mucosal lesions were type 1 s-2, a+c-11, lTa-4, Ib-1
and [ b+c-1. Histological diagnoses and the rates of ex
bloc and RO resection are shown in Table 2. Four lesions in
the stomach qualified according to JGCA classic criteria”
were removed completely (RO resection rate 100%). Out
of 12 lesions, only 9 (75.0%) reached RO resection accord-
ing to expanded criteria.

In two cases of incomplete resection of SMT, GIST
was diagnosed. In one of these patients, the tumor was
4 cm, MI = 6 (risk of progression: moderate), and the
patient referred for surgery; in the other, the tumor was
1.9 cm, MI = 3 (risk of progression: low), and the patient
referred for follow-up examination. In two cases of in-
complete resection of adenocarcinoma, one had a lower
margin positive for cancer (sm3) and the other a lateral
margin positive for cancer (piecemeal resection). The
first patient qualified for surgical resection, but the other
did not give consent for surgical treatment; in 33 mo of
follow-up no tumor recurrence was found.

The mean duration of the endoscopic procedure was
103.8 = 77.3 min for all lesions, 108.1 = 88.0 min for
epithelial lesions, and 101.4 + 72.1 min for SMTs. The
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Table 2 Endoscopic submucosal dissection resection rate

according to histology in esophagus and cardia, stomach and
colon 7 (%)

Diagnosis Patients £n bloc RO

Esophagus SMT 5 5(100.0)  3(60.0)
GIST 1 1(100.0) 1 (100.0)
Leiomyoma 4 4(100.0)  2(50.0)
Non-SMT 9 9(100.0) 6 (66.7)
Early cancer/HGD 6 6 (100.0)  3(50.0)
Neoplasia grade 3 3(100.0) 3 (100.0)
min/med

Stomach ~ SMT 85 34 (97.1) 27 (77.1)
GIST 18 18 (100.0) 16 (88.9)
Leiomyoma 6 5(83.3) 3 (50.0)
Other 11 11 (100.0)  8(72.7)
Non-SMT 19 14 (73.7)" 16 (84.2)
Early cancer/HGD 12 8(66.7) 10 (83.3)
Neoplasia grade min/med 4 3 (75.0) 3 (75.0)
Other 3 3(100.0) 3 (100.0)

Colon SMT 2 2(100.0) 2 (100.0)
Fibroepithelioma 1 1(100.0) 1 (100.0)
Leiomyoma 1 1(100.0) 1 (100.0)
Non-SMT 32 28 (87.5) 29 (90.6)
Early cancer/HGD 19 17 (89.5) 17 (89.5)
Neoplasia grade min/med 11 10(90.9) 10 (90.9)
Other 2 1 (50.0) 2 (100.0)

P < 0.05 vs non-submucosal tumor (SMT). GIST: Gastrointestinal stromal
tumor; HGD: High grade dysplasia.

mean speed of dissection was 18.05 = 12.1 min/cm2 for
all lesions, 20.1 + 13.4 min/cm’ for epithelial lesions, and
16.9 = 11.4 min/ cm’ for SMTs. The speed of the resec-
tion of SMTs connected to the muscle layer (z = 19) was
19.7 + 8.5 min/cm’ and 14.2 + 15.2 min/cm’ for tumors
without such a connection (7 = 12).

Colon
In the large intestine, ESD was performed in 34 patients.
The main indications were laterally spreading tumor
(LST) type [Ia-11 or Ma+c-9 and polyps type I s-10. In
two cases, ESD was performed for the radicalization of
previously incomplete polypectomy procedures and in
two cases due to symptomatic SMTs of the rectum. Low
or middle grade dysplasia was diagnosed in 11 cases, and
high-grade dysplasia or adenocarcinoma in 21 cases (Table
2). Two SMTs were diagnosed as fibroepithelioma and
leiomyoma. The majority of lesions were located in the
rectum (7 = 28), followed by the sigmoid colon (# = 5)
and ascending colon (# = 1). The rate of en bloc and RO
resection was 87.5% (28/32) and 90.6% (29/32), respec-
tively. Among the lesions with incomplete resection, two
adenocarcinomas with infiltration of the lower cut bor-
der (sm3) and tubular adenoma with low-grade dysplasia
were diagnosed. In both cases of adenocarcinoma, the
patients underwent surgical treatment, but cancerous tis-
sue was not found in the surgical specimen. The patient
with non-radically resected adenoma was administered
follow-up examinations (20 mo) with no recurrence.

The average overall time and speed of treatment was
82.0 * 56.6 min and 17.9 * 14.2 min/cm’, respectively,
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Table 3 Complications after endoscopic submucosal dissec-

tion according to location

Patients Il,)lelay‘ed Perforation Other (7)
eeding
Cardia 14 0 1 Pneumoperitoneum 2
Stomach 54 2 5
Upper part 21 1 4 Mucosal tear of 3
lower pharyngal
sphincter region,
pneumoperitoneum
Middle part 7 0 1
Lower part 26 1 0 Stenosis of the pylorus 2
Colon 34 0 0 0
Duodenum 1 0 0 0
All 103 2 6 7

85.1 + 56.9 min and 18.2 + 14.5 min/cm’, respectively,
for epithelial neoplastic lesions, and 32.5 £ 3.5 min/ cm’
and 11.9 + 9.3 min/cm’, respectively, for SMTs.

Complications after ESD

Severe complications occurred in two patients in the
form of petforations, resulting in prolonged hospitaliza-
tion for more than 10 d, including surgical treatment in
one case. Mild or moderate complications occurred in 13
patients: 2 patients with delayed bleeding treated by trans-
fusion, 1 patient with a mucosal pharyngeal sphincter tear
who required prolonged hospitalization for less than 3 d,
4 with pneumopetitoneum who required prolonged hos-
pitalization for less than 3 d, 4 patients with perforation
treated conservatively and requiring prolonged hospital-
ization for 4-10 d, and 2 patients with pyloric stenosis
requiring additional endoscopy. The complication rate
according to localization is presented in Table 3.

In six patients with perforation, endoscopic closure
of the defect was performed using hemoclips, decom-
pression of the peritoneum by puncture, and conserva-
tive treatment with fasting, antibiotic therapy, and active
suction with a nasogastric tube. In one of the patients,
delayed perforation occurred on the fourth day when try-
ing to implement oral feeding,

Bleeding in two patients was controlled by hemoclip
application, and patients required the transfusion of two
units of blood. In two patients, stenosis occurred within
4 wk after dissection of neoplastic lesions in the pylorus.
Both patients were successfully treated with 20-mm bal-
loon dilatation in one and two sessions. In one patient
a mucosal tear in the throat sphincter occurred when
removing a large, > 3 cm resected SMT. The patient had
no symptoms and did not require additional treatment.

DISCUSSION

ESD is a technique aimed at resecting early neoplastic le-

sions in the gastrointestinal tract without compromising
the integrity of the wall. The technique allows RO resec-
tion to be achieved, even for large mucosal and submuco-
sal lesions, by removing them in one piece (en bloc), which
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allows proper pathological evaluation of specimens. The
method is the most effective of the endoscopic resection
techniques and used by many centers in Japan and the
Far East. Many papers, including the multicenter stud-
ies and those presenting the results of treatment in over
1000 patients, confirm the technique’s efficacy in both
the upper and lower parts of the gastrointestinal tract”™ ",
The percentage of e bloc resection is estimated to range
from 92%-100% in the upper gastrointestinal tract and
81.6%-92.7% in the lower gastrointestinal tract, and the
rate of RO resection is estimated to be 73.6%-94.7% in the
upper gastrointestinal tract and 69.7%-89% in the lower
gastrointestinal tract, which is significantly higher than
that of mucosectomy techniques, in which RO resection is
estimated to be 33%-56%"""", especially for the resection
of large tumors (> 2 cm in size). ESD also allows resec-
tion of SMTs, even those growing from the muscularis
propria[2,10—18]
minimally invasive resection of the lesion itself.

Despite such good results of treatment, the method
is still rarely used in Europep’m’m. To the best of our
knowledge, only two European papers from Augsburg,
Germany, present the results of treating more than 100
patients in one center'”*”. One of the reasons for this
low usage could be the time it takes to perform the pro-
cedure, especially at the beginning of the learning curve.
In the Japanese centers, which have published the results
of treating more than 1000 patients, the average time for
ESD in the stomach is approximately 37 min"”. In the
present study, both time and speed were worse than in
the Japanese studies due to the relatively low volume at
the center. The number of ESD procedures necessary to
master the method is thought to be approximately 50. In
the present study, the speed of performing the procedure
increased approximately 30% after the first 49 procedures
over 3 years. Similarly, Probst ez 2/*" and Japanese authors
noted a significant increase in the speed of the resection
after 40-50 procedures' ",

The location of the lesions in the upper part of the
stomach, their size, and the presence of submucosal
fibrosis are associated with longer procedure duration,
a lower resection rate, and a higher rate of complica-
tions™ ), In the present study, the percentage of re-
section related to lesion localization and timing in the
stomach did not differ significantly, probably due to a
heterogeneous patient group and a small number of pro-
cedures in different locations.

The other factor responsible for the small number of
ESD procedures in Europe may be the greater number
of complications compared to mucosectomy. The most
serious complication of ESD is perforation, which oc-
curs in 1.2%-9.7% of cases, and bleeding, which occurs
in 0.1%-15.6% of procedures'*"**. In the present study,
the percentage of complications was similar, 4.9% for
perforation and 1.9% for delayed bleeding, and surgical
treatment was requited in only one case. Importantly, the
mortality rate after endoscopic treatment is 0% in both
the present study and most published papers. Factors as-
sociated with a higher incidence of complications have

, and allows surgeons to save the organ via a
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been identified, including location in the upper and mid-
dle part of the stomach, lesion size, and the number of
procedures performed when less than 50" Also, in
the present study, lesions located in the upper and middle
third of the stomach were associated with a higher inci-
dence of perforation, as five of six perforations occurred
in these locations.

In the present study, the rate of e bloc resection and
RO resection was 90.3% and 80.6%, respectively, which is
comparable with other European studies but lower than
that of studies from Japan and South Korea. This dif-
ference 1s due to the lesser experience of authors in the
first years of implementing the procedure. In the last two
years, the rate of RO resection increased from 73.5% to
90.1%, which approached the level of Japanese authors
(Table 1; Figure 2). This finding confirms a long learning
curve for this technique, which was nearly three years in
our study, with 49 treatments completed. A similar ten-
dency has been noticed by other authors, with the rate of
total en bloc resection beginning at 50%-65.7% and increas-
ing to 72.2%-100%""". An important factor in achieving
RO resection was a larger proportion of eligible patients
fulfilling extended (» = 12), compared to classical (# = 4),
indications for endoscopic resection of gastric cancer. The
rate of RO resection for classical indications in the pres-
ent study was 100% (4/4), which was higher than the rate
with the extended criteria (9/12, 75%). A similar tendency
was observed by Probst e a/*”, who reported 90% (9/10)
and 68.6% (35/51), respectively, and Japanese authors,
who reported 97.1% and 91.1%, respectivelym’27’28].

In the present study, the significant effect on the
lower total resection rate comprised a relatively large
proportion of patients with SMTS, including tumors aris-
ing from the muscularis propria layer, for which the RO
resection rate was significantly lower. Among the patients
with confirmed complete RO resection, only one recur-
rence occurred within 6 mo of the procedure (1.2%). In
the publications from the last few years, the rate of recur-
rence after RO resection was 0%-5.1%"1

A limitation of this study is the relatively small num-
ber of procedures performed in the reference center and
retrospective type of analysis.

In summary, ESD allows endoscopic resection of tu-
mors with high efficacy and low complication rates, even
in a low-volume center. Most complications, including
perforation, are mild or moderate in severity and can be
treated endoscopically or conservatively. Both speed and
complete resection rate improved after approximately 50
procedures.

COMMENTS

Background

In Japan and South Korea, endoscopic submucosal dissection (ESD) is a com-
monly accepted method for the resection of early neoplastic lesions in the up-
per and lower gastrointestinal tract. Although the dynamic development of this
method is visible in Far East countries, ESD is still in development in Europe
and has not gained in popularity. A few publications have described the results
of treatment in more than 50 patients, and some small series of patients or case
reports have been published, but new European data is lacking overall. The
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present paper is one of the few European reports showing the results of treat-
ing gastrointestinal malignancies with ESD in a referral center. Authors present
the indications, results, and complications with regard to different parts of the
gastrointestinal tract.

Research frontiers

ESD is a technique aimed at resecting early neoplastic lesions in the gastroin-
testinal tract without compromising the integrity of the wall. The technique allows
RO resection to be achieved, even for large mucosal and submucosal lesions,
by removing them in one piece (en bloc), which allows for proper pathological
evaluation of specimens. The method is the most effective endoscopic resection
technique to date and is used by many centers in Japan and the Far East.

Innovations and breakthroughs

One of the reasons for the lack of usage of ESD could be the time required to
perform the procedure, especially at the beginning of the learning curve. In the
present study, the speed of performing the procedure and RO resection rate
increased approximately 30% after the first 49 procedures over 3 years. Other
authors have also noted a significant increase in the speed and RO resection
rate after 40 to 50 procedures. Another factor potentially responsible for the
small number of ESD procedures in Europe may be the greater number of com-
plications associated with ESD compared to mucosectomy. The most serious
complications of ESD are perforation, which occurs in 1.2%-9.7% of cases, and
bleeding, which occurs in 0.1%-15.6% of cases. In this study, the percentage of
complications was similar: 4.9% for perforation and 1.9% for delayed bleeding, ir-
respective of the center experience. Surgical treatment was required in only one
case. The significant effect on the total resection rate included a relatively large
proportion of patients with submucosal tumors, including tumors arising from the
muscularis propria layer, for which the RO resection rate was significantly lower.
Among the patients with confirmed complete RO resection, only one recurrence
occurred within 6 mo of the procedure (1.2%). In publications from the last few
years, the rate of recurrence after RO resection has been 0%-5.1%.

Applications

ESD allows endoscopic resection of tumors with high efficacy and low compli-
cation rates, even in a low-volume center. Most complications, including per-
forations, are mild or moderate in severity and can be treated endoscopically
or conservatively. Both speed and the complete resection rate improved after
approximately 50 procedures.

Terminology

RO resection: Complete resection of the lesion confirmed by a pathologist by
microscopic examination of the tumor-free borders of resected species.

Peer review

The authors report European experience for ESD. Though the number of cases is
small and some points need to be clear, this is valuable study as they mentioned
that is European own experience.
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