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ABSTRACT

Background & Aims: The use of endoscopic treatment for early colorectal cancer (ECC) is increasing. The
European guidelines suggest performing piecemeal endoscopic resection (pmR) for benign lesions and en
bloc resection for ECC, especially for patients with favorable lymph node involvement risk evaluations.
However, en bloc resections for lesions larger than two centimeters require invasive endoscopic techniques.
Our retrospective single-center study aimed to determine the clinical impact of performing pmR for ECC
rather than traditional en bloc resection.

Methods: A single-center study was performed between January 2012 and September 2017. All ECC patients
were included. The main objective was to evaluate the number of patients who potentially underwent
unnecessary surgery due to piecemeal resection. The secondary endpoints were as follows: disease-free survival
(DES), defined as the time from pmR to endoscopic failure (local recurrence not treatable by endoscopy),
complication rate, number of patients who did not undergo surgery by default, and factors predictive of
outcomes and complications.

Results: One hundred and forty-six ECC endoscopically treated patients were included. In total, 85 patients
were excluded (71 who underwent en bloc resection, 14 with pending follow-up). Data from 61 patients (33
women and 28 men) were analyzed. Two patients underwent potentially unnecessary surgery [3.28% (0.9%-
11.2%)]. The DFS rate was 87% (75%-93%) at 6 months and 85% [72%-92%] at 12 months. The median follow-
up time was 16.5 months (12.4-20.9). Three patients (4.9%) had complications. One patient did not undergo
surgery by default. A Paris classification of 0-2c (HR=9.3 (2.4-35.9), p<0.001) and Vienna classification of 5
[HR=16.3 (3.3-80.4), p<0.001] were factors associated with poor DFS.

Conclusion: Performing pmR in place of en bloc resection for ECC had a limited impact on patients. If the
pathology (especially deep margins) is analyzable, careful monitoring could be acceptable in ECC patients
who undergo pmR.

Key words: piecemeal endoscopic resection — early colorectal cancer.

Abbreviations: CRC: colorectal cancer; C1: midterm colonoscopy follow-up; C2: C1: midterm colonoscopy
follow-up; C2: long-term colonoscopy; DFS: disease-free survival; ECC: early colorectal cancer; EMR:
endoscopic mucosal resection; ESD: endoscopic submucosal dissection; LRR: locoregional recurrence;
pmR: piecemeal endoscopic resection; pTis: intramucosal adenocarcinomas; pT1: adenocarcinomas with
microinfiltration; pT1sml or ADKsml: adenocarcinomas infiltration less than 1000 microns into the
submucosa; R1: pathologically positive margins; UICC: International Union Against Cancer.

INTRODUCTION fourth highest cancer mortality; thus, it remains a major public
health problem worldwide [1].

The value of colonoscopy in the fight against CRC has been
shown, as this technique can significantly reduce the mortality
associated with CRC through screening and resection of
preneoplastic lesions [2, 3]. Starting in the 1990s, the possibility
of resecting adenomas has increased with the introduction of
endoscopic mucosal resection (EMR). This technique in which

the main principle is based on the injection of the submucosa

In recent decades, the
management of colorectal
cancer (CRC) has improved
both diagnostically and
therapeutically. Despite this
progress, CRC is the third most
frequent cancer and has the
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prior to polypectomy, has been further developed in Japan and
around the world [4]. Some lesions, including both adenomas
and superficial adenocarcinomas, have proven to be difficult to
resect (size greater than 20 mm, difficult position behind the
folds, etc.) [5]. As the expertise of endoscopists and endoscopic
technology improves, extensive lesions and flat lesions,
including both adenomas and superficial adenocarcinomas,
have been able to be resected [6]. Moreover, new techniques
derived from EMR, such as piecemeal EMR (pmR) [7],
endoscopic submucosal dissection (ESD) [8, 9] and a hybrid
between the two techniques (hybrid ESD), have been developed
[10]. This evolution has allowed colonoscopy to become not
only a screening procedure but also a therapeutic technique.
Apart from technical considerations, the main limitation of
therapeutic endoscopy for superficial adenocarcinomas is
correctly assessing the risk of lymph node invasion.

Several studies have defined the following subgroup
of tumors for which the risk of lymph node involvement
is considered to be zero or negligible: intramucosal
adenocarcinomas [pTis according to the International Union
Against Cancer (UICC) TNM classification [11] or a modified
Vienna classification of 4.4] [12, 13] and any adenocarcinomas
with microinfiltration (any pT1 tumor according to the
UICC TNM classification or any tumors with a modified
Vienna classification of 5), which is defined as tumors with
a pT1 classification or modified Vienna classification of 5
and infiltration less than 1000 microns into the submucosa
(pT1sml or ADKsm1l) with certain qualitative criteria (well-
differentiated, no lymphovascular emboli, budding grade below
2 or 3) [14-16].

The management of colorectal adenomas has been the
subject of several studies, the results of which have made it
possible to draft European guidelines that perfectly outline the
use of endoscopy in Western countries [16]. However, most
studies included both colorectal adenomas and early colorectal
cancers (ECCs) [7, 17]. Few studies have differentiated between
adenomas with low-grade dysplasia and adenomas with high-
grade dysplasia. The definition of ECC is not standardized;
in Western countries, infiltrative lesions, or pT1 lesions, are
sometimes considered early cancer, while in Japan, the term
early cancer usually includes pTis and pT1 lesions [18, 19].
In addition, the management strategies remain significantly
different, with a so-called ,,selective ESD” strategy in Western
countries and a strategy that strongly favors en bloc resection
as soon as the lesion is inaccessible by en bloc EMR in Eastern
Asia [20, 21]. The strategy in Western countries reserves pmR
for benign lesions or intramucosal adenocarcinomas without
any identifiable risk of microinfiltration.

The use of pmR is often criticized for its increased
risk of recurrence and because the pathology is difficult
to interpret; therefore, predicting the risk of lymph node
invasion is impossible, which is why ESD is recommended
for lesions with suspected invasion into the upper layer of the
submucosa. Although pretreatment endoscopic evaluation
has greatly improved, the method is still imperfect, and
pmR is sometimes performed for pT1sm1 or deeper lesions,
even in expert centers. Piecemeal resections are sometimes
performed due to technical difficulties, particularly in terms
of colon location.
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In our practice, analyzing the deep tumor margins seems
reliable for assessing the risk of lymph node invasion for cases
of pmR, and the use of pmR seems acceptable for lesions with
acceptable deep tumor margins, even in the presence of ECC.

Herein, we report the results from our Western
Interventional Endoscopy Center regarding the treatment of
early CRCs over five years (from January 2012 to September
2017); en bloc resections were excluded.

The main aim of our study was to evaluate the number
of patients who underwent potentially unnecessary surgery,
as endoscopic resection was sufficient. The secondary
outcomes were disease-free survival (DFS), remission rate
after endoscopic treatment at the midterm (3-6 months) and
long-term (> 12 months) follow-up visits, complication rate,
recurrence management, number of patients who did not
undergo surgery by default and the predictive factors for a
poor prognosis.

METHODS

Study design and data collection

A single-center retrospective study was performed using
data from all patients who underwent endoscopic resection
for ECC between January 2012 and September 2017. Approval
was obtained from the institutional review board and the
local medical Ethics Committee. All patients were older than
18 years and had lesions considered pTis or pT1 according
to the UICC TNM classification 2017 or a modified Vienna
classification of 4.4 or 5. All patients were identified using the
full text software ConSoRe™. ConSoRe™ is a new generation
of Big Data health software developed by Unicancer, one of
Europe’s largest cancer research organizations. ConSoRe™
employs artificial intelligence based on machine learning and
natural language processing.

All data were collected from the patients’ electronic medical
files, which contained information on medical consultations,
medical observations, endoscopic procedures, and definitive
histology; phone calls were conducted in cases of missing
information. Patients who underwent en bloc resection, with
failed endoscopic procedures or who were pending follow-up
were excluded from the study.

We reported the following demographic and
clinicopathological characteristics of the patients and
lesions: gender, date of birth, lesion size, Paris classification,
location of the lesion, Kikuchi classification, modified Vienna
classification, qualitative pathology results (differentiation,
presence of vascular or lymphatic emboli, presence of grade 2
or 3 budding), tumor margin, complication rate, and remission
rates at the first clinical visit after endoscopic treatment (3 to
6 months) and at the second clinical visit after endoscopic
treatment (>12 months).

These data allowed us to evaluate our main objective as
well as the secondary endpoints.

The main objective was to evaluate the number of patients
who underwent potentially unnecessary surgery due to
pmR. Patients in this group underwent colorectal surgery
for the following reasons: unclear pathology, intramucosal
adenocarcinoma (pTis) with pathologically positive margins
(R1) and definitive ypTONO pathology; pT1sm1R1 lesions
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with favorable qualitative features (well-differentiated, no
vascular or lymphatic emboli, budding<2) and definitive
ypTONO pathology; and local recurrence and failed second
endoscopic resection. We hypothesized that for patients with
local recurrence and a failed second endoscopic resection,
an en bloc ESD could have prevented surgery by either
facilitating a better evaluation of the resection margins or
avoiding local recurrence from lesions that could not be treated
endoscopically.

For pmR the secondary endpoints included the following:
DFS, defined as the time from endoscopic resection to
endoscopic failure (local recurrence not treatable by
endoscopy); numbers of patients in remission at the midterm
colonoscopy (C1=3-6 months) and long-term colonoscopy
(C2=12 months) follow-up visits; complication rate; number
of patients who did not undergo surgery by default; and the
predictive factors of surgical outcomes and complications.
To determine the number of patients who did not undergo
surgery by default, we included patients with initially favorable
histology and lymph node or distant metastatic evolution. For
these patients, we hypothesized that the first pathology was
erroneous due to pmR.

Procedures

All procedures were performed under sedation with
propofol or under general anesthesia with orotracheal
intubation under the direct control of an anesthesiologist. The
bowel was prepared with polyethylene glycol with ascorbic acid
or sodium picosulfate. A PENTAX MEDICAL™ colonoscope
(EC38-110F2) or a PENTAX MEDICAL pediatric colonoscope
(EC3490TFi) was used. CO, insufflation was systematically
used. Before any resection, all lesions were analyzed according
to the Paris classification, and the pit pattern was analyzed using
elements from the Kudo, Sano, NICE or JNET classifications
(without zoom and using i-scan PENTAX MEDICAL™ instead
NBI OLYMPUS™) [22-25]. In cases of 0-IIc lesions or a
moderately modified vascular pit pattern without an avascular
zone, piecemeal resection was performed at the operator’s
discretion if the lifting sign was positive.

Endoscopic ultrasonography was performed in a few cases
of difficult rectal lesions, the appearance of which suggested the
presence of an infiltrative lesion (>T1); however, endoscopic
ultrasonography was not performed routinely.

Piecemeal endoscopic resection was performed after
injecting saline solution or viscous solution. Indigo carmine
was used as the inner dye to facilitate visualization of the lesion
margins and identification of the correct plane for resection.
During this period, a 25-mm COOK MEDICAL"™ snare, a
hexagonal COOK MEDICAL"™ snare, and a monofil™ ultrasnare
(10 and 15 mm) MEDWORK™ (Hochstadt, Germany) were
used. All resections were performed according to the classical
technique of pmR while avoiding mucosal bridges. In a few
cases, hybrid ESD was performed with a Dual knife™ or ITknife
nano™ (OLYMPUS™, Tokyo, Japan), but no en bloc resections
were performed. During the procedure, special attention was
paid to remove the residual adenomatous tissue and to check
the lateral margins. Preventive hemostasis was also performed
at the end of the resection.

Ambulatory care or a short hospitalization stay was decided
by the responsible operator and the anesthesiologist according
to the patient’s comorbidities.

All operators had at least 3 years of experience in pmR
and ESD.

Endoscopic recurrence was defined by typical adenomatous
or tumoral tissue confirmed on biopsies or on the second
endoscopic resection pathology.

Statistical analysis

All statistical analyses were performed with a significance
level of a=0.05 and with SAS® 9.3 software. The data were
summarized by using counts (frequencies) for qualitative
variables and means (standard deviations) and medians (min-
max) for quantitative variables. The number of patients who
underwent potentially unnecessary surgery due to piecemeal
resection was estimated, along with the Wilson bilateral
confidence interval. Disease-free survival was estimated by
using the Kaplan-Meier method. Patients without endoscopic
failure were right-censored at the date of their last follow-up.
The 6- and 12-month DFS rates were estimated, along with their
bilateral confidence intervals. The impact of each factor (Paris
classification of 0-2c vs other, location of the lesion, tumor size
>4 ¢cm vs <4 cm, modified Vienna classification of 5 vs 4.4) on
DEFS was assessed by log-rank tests. The associated hazard ratios
(HRs) were estimated along with the corresponding bilateral
Wald confidence intervals. The follow-up period was estimated
by using the inverse Kaplan-Meier method.

Reason for the exclusion of en bloc resection

En bloc resection (ESD and EMR) was excluded because
the groups were not comparable (more rectum involvement in
the en bloc group; smaller diameter and more difficult locations
in the pmR group). Moreover, aim of this study was not to
compare ESD and EMR but evaluate pmR in cases of ECC.

RESULTS

Patient and lesion characteristics

One hundred forty-six ECC patients (78 men and 68
women) treated by endoscopy were identified using the
ConSoRe™ full text search software in our center (Paoli-
Calmettes Institute, France). After the first analysis, 71 patients
were excluded because they underwent en bloc resection (ESD,
hybrid ESD or EMR), and 14 patients were excluded because
they were pending follow-up. In total, the data from 61 ECC
patients (33 women and 28 men) treated by pmR was analyzed.
Each of the 61 patients had a single lesion that met the study
criteria. The median age was 66 years old (range: 39-88). The
average lesion size was 36.15 mm. The lesions were located
in the right colon (21/61, 34.4%), transverse colon (7/61,
11.5%), left colon (14/61, 23%) and rectum (19/61, 31.1%).
Forty-eight patients had pTis lesions (UICC classification)
(4.4 modified Vienna classification). Thirteen patients had pT1
lesions according to UICC classification and a classification of
5 according to the modified Vienna classification (one pT1sml
and twelve pT'1 sm2 lesions). Fifty-one lesions were resected by
classical pmR, and 10 lesions were treated by pmR using ESD
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instruments. All patient and lesion characteristics are shown
in Table I. The study design is shown in Fig. 1.

Table I. Patient and lesion characteristics
Gender
Male

28 (45.9%)
Age median (min-max) 66 (29-88)

Paris classification

Other 55 (90.2%)
0-2¢ 6 (9.8%)
Tumor diameter (mm)
Mean (SD) 36.2 (10.5)
(0-20) 4(6.6%)
(21-40) 46 (75.4%)
> 40 11 (18%)
Location
Right colon 21 (34.4%)
Transverse colon 7 (11.5%)
Left colon 14 (23%)
Rectum 19 (31.1%)

Resection type

cpmEMR 51 (83.6%)

hpmEMR 10 (16.4%)
Vienna classification

4.4 48 (78.7%)

5 13 (21.3%)

Kikuchi classification

ADKim 48 (78.7%)

pTlsml 2(3.3%)

pT1lsm2 11 (18%)
Budding grade 2-3

No 54 (88.5%)

Yes 7 (11.5%)
Deep margins

Free 57 (93.4%)

Pathologic 4 (6.6%)

cpmEMR: classical piecemeal endoscopic mucosal resection; hpmEMR:
hybrid piecemeal endoscopic mucosal resection i.e., partial use of dissection
instruments

Main objective results

We considered that 2 patients underwent potentially
unnecessary surgery (3.28% [0.9%-11.2%]) based on the criteria
outlined in the material and methods. The first patient was a
70-year-old woman who underwent pmR for a right colonic
lesion of 40 mm. The pathologist concluded that the lesion was
pTis with free deep tumor margins (R0). At C1, the recurrence
could not be treated by endoscopy, and the patient was referred
for oncological surgery. The second patient was a 55-year-old
woman with a lesion of 50 millimeters in the rectum. She
had an intramucosal adenocarcinoma (with free deep tumor
margins; R0) and underwent RO resection. At C1, she presented
with recurrence, and the second endoscopic resection failed.
None of the other patients met the other criteria of the primary
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objective (unclear pathology, intramucosal adenocarcinoma
R1or pT1sm1RI1 resection with favorable qualitative features).
These results are shown in Table II.

Secondary endpoint results

The DEFS rate was 87% (75%-93%) at 6 months and 85%
(72%-92%) at 12 months. Specifically, no mortality events
occurred after 9 months. The median follow-up time was 16.5
months (12.4-20.9). The DFS results are shown in Fig. 2.

Eight patients were referred before C1 for colorectal surgery
based on their histology results. Forty-four patients (72.1%)
were in remission at C1, and nine patients had recurrence at
C1. These results are shown in figure 1 and Table IL

Thirty-five of the 45 patients who were not lost to follow-
up (77.8%) were in remission at C2. Seven out of 9 patients
with locoregional recurrence (LRR) were successfully treated
by a second endoscopic resection, and 2/9 patients with LRL
needed oncologic surgery. All patients with good disease
control at C1 had no recurrence at C2. These results are shown
in Fig. 1 and Table II. Finally, at the last follow-up, 51 patients
(83.6%) had achieved remission at least once after receiving
endoscopic treatment.

The median hospital length of stay was 2 days (range: 1-7),
and the mean was 2.4 days (0.9). These results are shown in
Table IL

Three patients (4.9%) developed complications, including
two perforations and one case of postoperative bleeding. All
complications were endoscopically managed without the need for
a transfer to the intensive care unit. There were no deaths related
to endoscopic resection. These results are shown in Table II.

During the follow-up period, there were 9 patients with
LRR. Seven patients were successfully treated by a second
endoscopic procedure (with a satisfactory endoscopic check 3
or 6 months later). Two patients underwent classical oncologic
colectomy. The first patient had a ypPT1NO lesion, and the
second had a ypTON1 lesion. These results are shown in Table
II. Example of recurrence before and after second endoscopic
procedure is shown in Fig. 3.

One patient did not undergo surgery by default. This
patient had an intramucosal adenocarcinoma with cancer
cell-free deep margins at the first piecemeal resection, but
he had recurrence with pathologic tumor margins treated
by a second endoscopic procedure. The definitive histology
indicated ypTON1. We believed that the initial margin analysis
evaluation was poorly conducted, which was potentially due
to the use of piecemeal resection. These results are shown in
Table IL

A Paris classification of 0-2¢ [HR=9.3 (2.4-35.9), p<0.001]
and a Vienna classification of 5 [HR=16.3 (3.3-80.4), p<0.001]
were the only factors significantly associated with poor DES.
No differences were found for the other two criteria (tumor
size > 4 cm vs tumor size < 4 cm; rectal vs colon location).
These results were determined from univariate analyses and
are shown in Table III.

DISCUSSION

Regarding the main objective, the negative impact of
performing a pmR instead of an en bloc resection seems to
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146 patients with early
colorectal cancer

61 patients included

l

82 patients excluded
- en bloc resection (n=71)
- pending follow-up (n=14)

61 lesions treated by pmR
- 48 pTis

-13pT1 (1pT1sm1 and 12pT1sm2)

8 lesions refered for colorectal surgery 53 Ietions
- pT1sm2R1 with budding grade2/3 (n=3) Curative pi | resecti
-pT1sm2R0 with favorable qualitative criteria (n=3) i
- pT1sm2R1 with favorable qualitative criteria (n=1) I
-pT1sm2R0 with budding grade 2/3 (n=1) “ letions P Ie:ions
normal at C1 LRR at C1
|
¥ ¥
2 lesions 7 lesions 16 lesions
LRR referred for oncological LRR successful treated without C2 control (pending

surgery (failure of a second
endosocpic procedure)

by endosocpy

follow-up or lower follow-up than
c2)

}

77 lesions
normal at C2

35135 lesions
normal at C2

- Finally, 51/61(83,6%) in remission after endoscopic treatment with a
median follow-up of 16.5 months

- 44/61(72,1%) patients disease-free at C1time

- 3545 (77,8%) patients disease-free at C2time

Fig. 1. Study design and main results. pmR: piecemeal endoscopic resection; LRR: local regional
recurrence; C1: endoscopic control at midterm (3-6 months); C2=endoscopic control at long-term

(>12 months).

be small, as only two patients (3.3%) underwent unnecessary
surgery. As a result, unlike in previous studies, the pathology
determined in this tertiary center by pmR was interpretable,
which is the main take-home message of our series [26]. Both
of these patients had clinical recurrence that could not be
treated endoscopically.

Clearly, this result implies that ESD would have been
possible; however, we cannot definitively state this conclusion.
Indeed, ESD is less developed in Western countries than
in Asian countries due to its delayed introduction, the
required learning curve and differences in the organization of
interventional endoscopy units [27-32]. In a meta-analysis,
the RO resection rate was 71.3% in non-Asian countries
versus 85.6% in Asian countries, although the incidence of
adverse events that required surgery was 3.1% versus 0.8%,
respectively [27]. These results allowed the European guidelines
to continue recommending pmR as a reference treatment for
noninvasive lesions [16], although some recent studies have
suggested that the differences between Eastern and Western
countries have been reduced [33, 34]. Regarding the secondary
objective of patients who did undergo surgery by default,
only one patient met the criteria. We believe that this patient
would have benefited from a better histological analysis with
en bloc treatment than with pmR and therefore would have
undergone a more radical surgery after the initial endoscopic

resection. Moreover, together with the pathology team, we have
voluntarily established broad criteria that include the main
objective of unnecessary surgery and the secondary criterion
of not undergoing surgery by default. Indeed, these two criteria
evaluate the clinical impact of performing piecemeal resection
in ECC patients, although performing en bloc resection is
desirable.

Interestingly, even in cases of degenerated lesions and
pmR, the results were excellent (83.6% of patients achieved
remission) and indicated low morbidity (4.9%). In addition, no
complications that required surgery or transfer to an intensive
care unit occurred. Of the 53 patients who underwent curative
resection, 9 had LRR at C1 (17%). Recurrence could be treated
endoscopically in 7/9 patients (77.7%). These results are similar
to another interesting series involving performing pmR for
most adenomas. Moss et al. [7] described a recurrence rate of
16%, and 94.5% of the recurrences were treated endoscopically.

Predictably, microinfiltration and ulceration (Paris
classification of 0-2¢) were predictive factors for failed
endoscopic treatment of ECC. Surprisingly, a tumor size >4
cm was not a predictive factor of poor efficacy, even though
this factor was expected to be a predictor [7]. The duration
of hospitalization was acceptable (median of 2 days), and the
organ preservation rate was excellent. It is likely but uncertain
that en bloc ESD has a higher organ preservation rate than
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Table II. Main results

Event Statistics
Remission after endoscopic treatment

Yes 51 (83.6%)

No 10 (12.4%)
Remission at C1

Yes 44 (72.1%)

No 17 (27.9%)
Remission rate at C2

Yes 35 (77.8%)

No 10 (22.2%)
Hospital stay time (days)

Mean (SD) 2.4(0.9)

Median (Min-Max) 2 (1-7)
LRR treatment

Surgery 2(22.2%)

Endoscopy 7 (77.8%)
Unnecessary surgery
Not operated by default

No 60 (98.4%)

Yes 1(1.6%)
Adverse events 60 (98.4%)

No 3 (4.9%)

Yes 58 (95.1%)
Adverse event types

Post procedural bleeding 1(33.3%)

Perforation 2 (66.6%)
Complication management

Endoscopic 3 (100%)

Surgery or other 0 (0%)

LRR=locoregional relapse

Disease Free Survival

100

80

60

40

20

Disease Free Survival (%)

0 3 6 9 12 15 18
Time (months)

Fig. 2. Disease-free survival (DFS) estimate by the Kaplan-Meier
method.

piecemeal surgery because the incidence of perforations that
require surgery is rarely zero in Western series, although the
rate has been increasing [27, 35].

In our study, we voluntarily decided not to compare the
group “piecemeal” and the group “en bloc” because they were
not comparable (size and location).

J Gastrointestin Liver Dis, September 2020 Vol. 29 No 3: 353-360

Fig. 3. Example of recurrence before (2a) and after
(2b) the second endoscopic procedure

Table III. Predictive factors of poor disease-free survival prognosis

Contrast Hazard Ratio p-value
(95% CI)

Paris classification 0-2c vs Other 9.3 (2.4-35.9) 0.001

Location of the lesion, Rectum vs 0.6 (0.1-3.0) 0.55

Colon

Tumor size >4 cm vs <4 cm 1.3 (0.3-6.3) 0.74

Vienne classification 5 vs 4.4 16.3 (3.3-80.4) <0.001

This study has several limitations, in addition
to its retrospective nature. Several factors counter the
recommendation of a systematic pmR. The patient who did not
undergo surgery by default for a tumor initially classified as 4.4
with the Vienna classification presented a definitive ypTON1
histology; this result clearly suggests an initial underestimation
during endoscopic resection, which is probably because of the
fragmented nature of resection. In contrast, for the 2 patients
who underwent unnecessary surgery, the extra treatment seems
acceptable at the oncological level; however, the absence of
organ preservation can be harmful in the long run. Clearly,
another limitation at the medico-economic level is the cost of
repeated colonoscopies.

The excellent overall survival rate of ECC patients in our
study (100%) was similar to that in the literature [19, 36] and
should motivate us to treat as conservatively as possible to
achieve an extremely low rate of complications, but patients
who did not undergo surgery by default can experience severe
oncological consequences.

This single-center study emphasizes the important role of
endoscopy in managing ECC. In addition, the identification
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of endoscopically resectable pT1 and pTis lesions is improving
with the development of screening and therapeutic endoscopic
procedures [37]. Endoscopic submucosal resection is still
a difficult technique to perform and is reserved for some
tertiary centers; the use of ESD to treat all early cancers in
Europe, especially those in difficult locations (right colon,
between two folds, etc.), still seems implausible. Surgery, an
alternative treatment choice, must be reserved for patients with
asignificant risk of lymph node invasion due to the significant
risk of morbidity and mortality (6%) [38].

A precise preoperative analysis of superficial colorectal
lesions before resection is absolutely necessary using the Paris
classification and pit pattern analysis derived from the Kudo,
SANO, JNET or NICE classifications [22-25]. Although the
accuracy is imperfect (78-92%), they allowed the selection
of good candidates for endoscopic resection [39]. While
endoscopic ultrasound is often limited for distinguishing
between superficial and deep invasion of submucosa, it would
be a supportive tool for identifying deep-massive submucosal
invasion in the suspected cases.

Our results show that in cases of 0-2c lesions or changes
in the minimal modified vascular pit pattern (Sano equivalent
IIIa, JNET equivalent 2B) and if the lifting sign is positive, pmR
is an efficient and safe technique. On the one hand, in these
situations, we believe pmR is the best choice when ESD is not
reasonable (due to the location, size etc.) or the patient has
comorbidities that makes a colectomy a high-risk surgery. On
the other hand, 0-2c¢ lesions without a negative lifting sign or
a completely avascular pit pattern is a formal contraindication
for pmR.

Nevertheless, we need a new classification that is more
sensible and reproducible and better adapted for use by all
expert endoscopists (Western and Eastern), with all scopes for
all types of lesions (adenomatous and serrated) [40].

Ultimately, our study agrees with the European guidelines,
which suggest that for suspected superficial degenerated
colorectal lesions, en bloc resection is the preferred method
over pmR to allow for a more reliable pathological analysis
as well as to prevent patient monitoring [16]. However, when
piecemeal resection has been performed due to a poor initial
assessment or technical failure and if the deep tumor margins
are analyzable, careful monitoring is quite acceptable due to
the small long-term clinical impact on patient outcomes. No
disease-related deaths occurred in this study.

CONCLUSIONS

Performing pmR when en bloc resection appeared more
desirable had a real but limited impact on our patients. We hope
that in the future, the improved characterization of colorectal
lesions (perhaps with the help of artificial intelligence) as well
as the development of advanced ESD training programs in
Western endoscopy centers will help to further optimize these
results for our patients.
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