
Background/Aims: Endoscopic submucosal dissection (ESD) for residual or recurrent colorectal lesions after incomplete resection is 
challenging because of severe fibrosis. This study aimed to compare the efficacy of the pocket-creation method (PCM) with a traction 
device (TD) with that of conventional ESD for residual or recurrent colorectal lesions. 
Methods: We retrospectively studied 72 patients with residual or recurrent colorectal lesions resected using ESD. Overall, 31 and 41 le-
sions were resected using PCM with TD and conventional ESD methods, respectively. We compared patient background and treatment 
outcomes between the PCM with TD and conventional ESD groups, respectively. The primary endpoints were en bloc resection and R0 
resection rates. The secondary endpoints were the dissection speed and incidence of adverse events. 
Results: En bloc resection was feasible in all cases with PCM with TD, but failed in 22% of cases of conventional ESD. The R0 resection 
rates for PCM with TD and conventional ESD were 97% and 66%, respectively. Dissection was significantly faster in the PCM with TD 
group (13.0 vs. 7.9 mm2/min). Perforation and postoperative bleeding were observed in one patient in each group. 
Conclusions: PCM with TD is an effective method for treating residual or recurrent colorectal lesions after incomplete resection. 
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INTRODUCTION 

Endoscopic mucosal resection (EMR) is a standard technique 
used for colorectal tumor resection, especially in Western coun-

tries, because of its simplicity and medical economy.1 However, 
it has uncertain outcomes for lesions measuring ≥20 mm and 
submucosal invasive cancer. The occurrence of residual or 
recurrent lesions due to incomplete resection after EMR/endo-
scopic piecemeal mucosal resection (EPMR) is problematic.2 
The advent of endoscopic submucosal dissection (ESD) has 
made en bloc and R0 resection of colorectal tumors possible, 
with almost no recurrence, irrespective of tumor size.1,3,4 How-
ever, residual or recurrent lesions after incomplete resection by 
EMR/EPMR are associated with insufficient lifting with local 
injection due to severe fibrosis, and ESD for these lesions is ex-
tremely technically demanding, even for experts.5,6 

Various techniques have been reported for the endoscopic 
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treatment of residual or recurrent colorectal lesions. Ablation 
techniques such as snare tip and argon plasma coagulation are 
simple and easy to use.7 However, the main concern is that tis-
sue specimens cannot be collected for pathological diagnosis. 
The avulsion technique is also a simple and easy technique; 
however, an accurate pathological diagnosis with this technique 
is difficult because it does not allow complete en bloc resection.7 
The grasp-and-snare technique has a higher possibility of ac-
curate pathological diagnosis than the avulsion technique, but 
it requires a double-channel endoscope, and depending on the 
lesion size, en bloc resection may be difficult.8,9 Thus, additional 
surgical resections may be performed for these lesions to ensure 
accurate pathological evaluations.10 

Therefore, an ESD technique that can perform R0 resection 
endoscopically for residual or recurrent colorectal lesions is 
needed. We recently reported the pocket-creation method 
(PCM) with a traction device (TD) (Fig. 1), enabling safe en 
bloc resection even in difficult situations.11,12 This study aimed 
to evaluate the efficacy and safety of PCM with TD compared 
with conventional ESD for residual or recurrent colorectal 
lesions after incomplete resection by polypectomy or EMR/
EPMR. 

METHODS 

Study subjects 
Seventy-two patients with residual or recurrent colorectal le-
sions underwent ESD at the Cancer Institute Hospital of the 
Japanese Foundation for Cancer Research between April 2012 
and June 2020. Medical records of all cases were collected con-
secutively, with no exclusions. We divided the 72 patients into 
two groups according to the ESD procedure; 41 lesions treated 
with conventional ESD served as the control group and were 
compared with 31 lesions in the PCM with TD group. Magnify-
ing endoscopy was performed before ESD for epithelial tumors 
to increase the accuracy of invasion depth diagnosis. Endo-
scopic ultrasonography was used when there was concern for 
submucosal recurrence with a “normal” mucosal appearance. 

Definitions of residual and recurrent lesions 
Recurrent lesions were defined as persistent lesions at the same 
site that had been previously resected with one or more en-
doscopic resections (polypectomy or EMR/EPMR). Residual 
lesions were defined as lesions that were partially resected with 
one or more endoscopic resections (polypectomy or EMR/

Fig. 1. Procedure for the pocket-creation method with a traction de-
vice. (A) Sufficient local injection is performed on the oral side of the 
lesion, and incision/trimming is performed on approximately half of 
the lesion circumference. Sufficient local injection is performed on 
the anal side, and a traction device (TD) is attached approximately 
10 mm away from the lesion on the anal side before starting the 
incision. (B) Another an endoscopic clip is fixed to the attached TD, 
which is then attached to the contralateral side of the colorectum to 
the lesion. The surrounding mucosa to which the TD is attached, 
including the submucosal layer immediately below, is under traction, 
exposing the submucosal layer as the incision is made. (C) Subse-
quently, if the submucosal layer is dissected, it forms a mucosal flap, 
facilitating the entry of the tip of the endoscope. Submucosal pockets 
rapidly form if dissection is continued without making a circum-
ferential incision. When the submucosal pocket exceeds 50% of the 
lesion area beyond the center of the lesion, a circumferential incision 
is made to open the pocket. Then, dissection is performed in stages 
until it is fully completed.
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EPMR). In addition, cases where the “vertical margin was posi-
tive in previously resected pathological findings” were included 
as residual lesions even if the endoscopic findings revealed only 
scarring and no tumors on the mucosal surface. The reason for 
this classification is that it is impossible to rule out residual tu-
mors in the submucosal layer.  

Colorectal ESD method  
The ESD procedure was performed as previously described.12 
The patients were administered 1,800 mL Magcorol P (68 g of 
magnesium citrate; Horii Pharmaceutical, Osaka, Japan) the 
day before ESD as pretreatment. On the day of ESD, 2 L of oral 
polyethylene glycol solution was administered. Midazolam and 
pethidine hydrochloride were administered intravenously for 
conscious sedation. Hyoscine-N-butyl bromide or glucagon 
was administered intravenously as antispasmodics. For the 
endoscope, GIF-Q260J and GIF-H290T were used for rectal 
or anal colonic lesions, and PCF-Q260J and PCF-H290T were 
used for oral colonic lesions. A disposable hood with a wide tip 
opening diameter (D-201-11804; Olympus, Tokyo, Japan) was 
used for attachment. We used a dual knife (KD-650 Q; Olym-
pus) or dual knife J (KD 655 Q; Olympus). Hemostatic forceps 
(FD-411QR; Olympus) were used when arterial bleeding was 
difficult to control using the knife tip. The VIO 300 D (ERBE 
Elektromedizin GmbH, Tubingen, Germany) was used as the 
high-frequency device, and mucosal incisions and most of the 
submucosal dissections were made in the Endo-Cut I mode 

(effect, 2; duration, 2; and interval, 2), and the SWIFT coagula-
tion mode (effect 3, 45 W) was used to dissect the submucosa 
with fat tissue and a large number of blood vessels. Carbon 
dioxide was used in all cases. Submucosal injection of glycerin 
and 0.4% sodium hyaluronate mixed with a small amount of 
indigo carmine and epinephrine was administered to elevate 
the submucosa. 

Figure 2 shows the schematic of each method. Conventional 
ESD was the only procedure performed in the early part of the 
study period, between April 2012 and June 2016. Since we de-
veloped a PCM with TD in July 2016, PCM with TD has been 
applied to most procedures. The TD used in this study was 
created with a ring-shaped nylon thread with a diameter of ap-
proximately 15 mm and attached to the base of the endoscopic 
clip (HX-610-090S; Olympus). TD was delivered through the 
scope, and the traction force was adjusted by the volume of air 
supply in the lumen, and there were no restrictions on the loca-
tion of the lesion or the direction of traction. 

The PCM with TD procedure was performed as follows. (1) 
Incision and dissection were performed on the oral side of the 
lesion, as in conventional ESD. (2) Sufficient local injection was 
performed around the lesion on the anal side in the forward po-
sition. Before starting the incision on the anal side, the TD was 
attached approximately 10 mm from the lesion on the anal side. 
An incision was made anal to the TD, and traction was applied 
to the superficial mucosal plane. The surrounding mucosa and 
submucosal layer to which the TD was attached were immedi-

Fig. 2. Schematic comparison of conventional endoscopic submucosal dissection (ESD) and pocket-creation method (PCM) with a traction 
device (TD). (A) Conventional ESD: a circumferential incision is made around the lesion, followed by a submucosal incision from the anal 
side to the oral side. (B) PCM with TD: the key feature of this method is connecting the TD to the anal mucosa 10 mm away from the lesion 
on the anal side before the initial mucosal incision. The formation of a mucosal flap and creation of a submucosal pocket using the TD be-
comes easier.

Conventional ESD Pocket-creation method with a traction device
(PCM with TD)
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ately under sufficient countertraction, which easily exposed the 
submucosal layer once the incision was made. (3) Following a 
few cuts of the submucosal layer, a mucosal flap was formed, 
facilitating the entry of the endoscope tip. A submucosal pocket 
was easily created during the initial dissection process. Even in 
sites with severe fibrosis, the locally infused solution was less 
prone to diffuse because of the absence of a circumferential 
incision. Moreover, the dissection line was easily identified be-
cause two traction forces were created in the submucosal pock-
et by hood attachment and TD. A circumferential incision was 
made once the submucosal pocket exceeded 50% of the lesion 
area beyond the center of the lesion. Dissection was then per-
formed using the same approach as that used for conventional 
ESD (Fig. 3, Supplementary Video 1). 

Definitions of experts and trainees 
Experts were defined as endoscopists with experience in han-
dling 100 or more cases of colorectal ESD before the study pe-
riod. Trainees were defined as endoscopists with experience in 
managing 500 or more colonoscopies and fewer than 10 cases 
of colorectal ESD prior to the start of the study period, assum-
ing accurate diagnostic ability using magnifying endoscopy and 

skill in EMR. All ESD procedures performed by the trainees 
were performed under the supervision of an expert. Supple-
mentary Table 1 shows the breakdown of the trainee and expert 
endoscopists included in this study. A total of 72 procedures 
were performed by five experts and 15 trainees.  

Outcomes  
If the lesion was resected in a single piece, resection was de-
fined as en bloc resection. The lesion was defined as R0 if the 
horizontal and vertical margins were negative on pathological 
examination after en bloc resection. The size of the specimen, 
procedure time, and pathological findings were evaluated after 
the resection was completed. The area (mm2) of the resected 
specimen was calculated using the following formula: 

Area = large diameter (mm)/2 × small diameter (mm)/2 × 3.14 
Procedure time was defined as the time from the first local 

injection into the submucosa to complete resection of the le-
sion. The dissection speed (mm2/min) was calculated using the 
area of the resected specimen (mm2)/dissection time (min). 

Fibrosis was assessed intraoperatively in accordance with pre-
viously reported definitions.13 No fibrosis was defined as F0, mild 
fibrosis as F1, and whitish submucosa or severe fibrosis as F2. 

Fig. 3. Pocket-creation method view with a traction device (TD). (A) A 20-mm lesion in the transverse colon following endoscopic piecemeal 
mucosal resection. (B) Local injection is performed around the oral lesion, and incision/trimming is performed to approximately one-half of 
the circumference on the oral side of the lesion. (C) After local injection on the anal side, the TD is attached approximately 10 mm away from 
the lesion on the anal side. (D) Starting the incision from the anal side of the TD facilitates easy creation of a mucosal flap. (E) A submucosal 
pocket is formed. (F) Severe fibrosis of the submucosal layer immediately below the lesion scar. (G) Completed circumferential incision and 
continued dissection. (H) After dissection completion.

AA

EE

BB

FF

CC

GG

DD

HH

658



Perforation was defined as a complete hole through the 
muscle layer during the procedure or clinical evidence of air in 
the abdominal cavity on postoperative computed tomography. 
Bleeding was defined as bloody stool requiring endoscopic he-
mostasis within 2 weeks of ESD. 

Statistical analysis 
Comparisons between two groups were performed using the 
Mann-Whitney U-test for continuous variables. Categorical 
variables were compared using chi-squared and Fisher exact 
tests. Logistic regression analysis was performed on the factors 
affecting the R0 resection rate, including methods (convention-
al ESD or PCM with TD) and operator (trainee or expert) by 
preceding studies. The factors previously reported to be signifi-
cantly associated with technical difficulties in colorectal ESD 
included lesion size and lesion location.14,15 All analyses were 
performed using R ver. 3.4.2 (R Foundation, Vienna, Austria), 
and a p-value of <0.05 was considered statistically significant. 

Ethical statements 
All procedures were performed in accordance with the 1964 
Declaration of Helsinki and its later amendments. This study 

was approved by the ethics committee of the Institutional Re-
view Board of the Cancer Institute Hospital of the Japanese 
Foundation for Cancer Research (IRB No: 2021-GB-038), and 
the requirement for written informed consent from the patients 
was waived due to the retrospective nature of the study. 

RESULTS 

Characteristics of patients with residual or recurrent col-
orectal lesions in the control and PCM with TD groups 
The patient characteristics are shown in Table 1. There were 
fewer cases of rectal lesions in the PCM with TD group than 
in the control group (23% [7/31] vs. 51% [21/41], p=0.047). 
The percentage of ESD performed by trainees was significantly 
higher in the PCM with TD group than in the control group 
(68% [21/31] vs. 29% [12/41], p=0.001). There were no signifi-
cant differences in age, sex, lesion morphology, fibrosis degree, 
or lesion size between the two groups. In the latter half of the 
survey period, PCM with TD became the mainstream proce-
dure, and the use of conventional ESD decreased after intro-
ducing PCM with TD (Supplementary Table 2). 

Table 1. Clinical characteristics of the 72 patients with residual or recurrent colorectal lesions
Characteristic Control group (n=41) PCM with TD group (n=31) p-value
Age (yr) 66.0 (57.0–73.0) 70 (60.0–73.8) 0.26a)

Male sex 24 (59) 16 (52) 0.56b)

Location 0.047b)

 Right colon 13 (32) 15 (48)
 Left colon 7 (17) 9 (29)
 Rectum 21 (51) 7 (23)
Morphology 0.11c)

 LST-G 15 (37) 4 (13)
 LST-NG 14 (34) 15 (48)
 Flat elevated (<10 mm) 1 (2.4) 4 (13)
 SMT-like 4 (9.8) 3 (9.7)
 Scar 7 (17) 5 (16)
Fibrosis 0.92b)

 F0, no fibrosis 0 0
 F1, mild fibrosis 15 (37) 11 (36)
 F2, whitish submucosa or severe fibrosis 26 (63) 20 (65)
Maximum size of the lesion (mm) 18 (7–25) 15 (8–25) 0.99a)

Operator, trainee 12 (29) 21 (68) 0.001b)

Values are presented as median (interquartile range) or number (%).
PCM, pocket-creation method; TD, traction device; LST-G, laterally spreading tumor-granular type; LST-NG, laterally spreading tumor-nongranular 
type; SMT, submucosal tumor.
a)Mann-Whitney U-test; b)chi-squared test; c)Fisher exact test.
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Table 2. A comparison of therapeutic outcomes in the conventional ESD and PCM with TD
Variable Control group (n=41) PCM with TD group (n=31) p-value
Size of the resected specimen (mm) 30.0 (20.0–35.0) 30.0 (30.0–38.5) 0.076a)

Histopathological finding 0.86b)

 Adenoma-intramucosal cancer 28 (68.3) 23 (74.2)
 SM slightly invasive cancer (<1,000 μm) 2 (4.9) 0
 SM deeply invasive cancer (≥1,000 μm) 1 (2.4) 0
 Neuroendocrine tumor 3 (7.3) 2 (6.5)
 Scar tissue 7 (17.1) 6 (19.4)
Procedure time (min) 82.0 (35.5–76.5) 56.0 (35.5–76.5) 0.056a)

Dissection speed (mm2/min) 7.9 (3.1–13.5) 13.0 (9.2–18.7) 0.002a)

En bloc resection 32 (78) 31 (100) 0.008b)

R0 resection 27 (66) 30 (97) 0.001c)

Complication
 Perforation 1 (2.4) 1 (3.2) 1.00b)

 Post-procedural bleeding 1 (2.4) 1 (3.2) 1.00b)

Values are presented as median (interquartile range) or number (%).
ESD, endoscopic submucosal dissection; PCM, pocket-creation method; TD, traction device; SM, submucosa.
a)Mann-Whitney U-test; b)Fisher exact test; c)Chi-squared test.

Table 3. Logistic regression analysis for R0 resection

Variable
R0 resection

OR 95% CI p-value
Method, PCM with TD 10.40 1.11–98.50 0.04
Location, rectum 0.93 0.22–3.99 0.92
Operator, trainee 2.69 0.52–14.00 0.24
Size of the lesion (mm) 0.96 0.92–1.01 0.13

OR, odds ratio; CI, confidence interval; PCM, pocket-creation method; 
TD, traction device.

Treatment outcomes of ESD for residual or recurrent col-
orectal lesions 
The treatment outcomes are presented in Table 2. TD was use-
ful in all cases. All 31 lesions in the PCM with TD group were 
resected en bloc, while 22% (9/41) of the control group failed 
to undergo en bloc resection (p=0.008). The R0 resection rate 
was also significantly higher in the PCM with TD group than 
in the control group (97% [30/31] vs. 66% [27/41], p=0.001). 
The dissection speed was significantly higher in the PCM with 
TD group than in the control group (13.0 mm2/min vs. 7.9 
mm2/ min, p=0.002). We conducted a multivariate analysis to 
identify the factors affecting the ESD completion rate (Table 3). 
Performing PCM with TD was identified as a significant pos-
itive factor for achieving R0 resection (odds ratio, 10.40; 95% 
confidence interval, 1.11−98.50; p=0.040). The characteristics 
of patients without R0 resection are shown in Table 4. Of the 14 
patients who did not undergo R0 resection after conventional 
ESD, 11 were positive for vertical margins, which affected the 
accurate final histopathological evaluation. However, in all cas-
es of PCM with TD, resection was performed with a negative 
vertical margin. 

In terms of adverse events, there was no significant difference 
between groups with respect to perforation or postoperative 
bleeding rates (2.4% [1/41] vs. 3.2% [1/31], p=1.00; 2.4% [1/41] 
vs. 3.2% [1/31], p=1.00). Both cases of perforation were minor 
that occurred during ESD. In both cases, the perforation sites 

were completely closed with endo-clips. The cases were con-
servatively managed with antibiotics, and none of the patients 
required emergency surgery. 

DISCUSSION 

PCM with TD is a simple method but has the great advantage 
of addressing challenging technical issues related to severe fi-
brosis occurring after incomplete resection in initial endoscopic 
treatment by ensuring a good visual field and determining the 
appropriate dissection line. This is the first report showing the 
clinical utility of PCM with TD for residual or recurrent col-
orectal lesions. Using PCM with TD, all the lesions could be 
resected en bloc, and all but one had an R0 resection, whereas 
22% and 34% failed to undergo en bloc and R0 resection in the 
control group, respectively. In particular, conventional ESD has 
a high rate of positive vertical margins, which can be avoided 
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Table 4. Cases of non-R0 resection after ESD for residual or recurrent colorectal lesions

Case Age (yr) Sex Histopathological findings Method Size of lesions 
(mm) Location HM/VM Additional surgical 

resection
1 49 Female Adenoma-intramucosal cancer Conventional ESD 25 Rectum X/X –
2 79 Male Adenoma-intramucosal cancer Conventional ESD 35 Rectum X/– –
3 77 Female Adenoma-intramucosal cancer Conventional ESD 25 Rectum X/X –
4 38 Female Adenoma-intramucosal cancer Conventional ESD 5 Rectum +/– –
5 60 Male SM deeply invasive cancer Conventional ESD 30 Rectum –/+ +
6 71 Male Adenoma-intramucosal cancer Conventional ESD 20 Right X/X –
7 69 Male Adenoma-intramucosal cancer Conventional ESD 40 Right X/X –
8 72 Female Adenoma-intramucosal cancer Conventional ESD 100 Right +/+ +
9 73 Male Adenoma-intramucosal cancer Conventional ESD 12 Left X/X –
10 54 Male Adenoma-intramucosal cancer Conventional ESD 8 Left X/X –
11 69 Female Adenoma-intramucosal cancer Conventional ESD 15 Rectum +/– –
12 62 Male Adenoma-intramucosal cancer Conventional ESD 15 Right X/X –
13 81 Male Adenoma-intramucosal cancer Conventional ESD 25 Right X/X –
14 80 Male Adenoma-intramucosal cancer Conventional ESD 20 Right X/X –
15 70 Female Adenoma-intramucosal cancer PCM with TD 15 Left +/– –

ESD, endoscopic submucosal dissection; HM, horizontal margin; HMX, non-evaluable horizontal margins; VM, vertical margin; VMX, non-evalu-
able vertical margins; X, non-evaluable margins; SM, submucosa; PCM, pocket-creation method; TD, traction device.

using our PCM with TD method, which may lead to a more ac-
curate final pathological evaluation in these cases. An accurate 
final pathological evaluation with a negative vertical margin is 
essential for risk assessment, including the possibility of local 
as well as lymph node recurrence, and is an important factor in 
determining additional surgical resection in patients. 

En bloc resection rate of residual or recurrent lesions with 
conventional ESD has been reported to be not favorable (56%-
96%).16-19 However, using PCM with TD, we have shown ex-
cellent results with 100% en bloc resection rate and 97% R0 
resection rate. In terms of perforation, only one case of minor 
perforation was observed during ESD, which did not require 
emergency surgery. Furthermore, all previous reports on ESD 
for residual or recurrent lesions were single-arm studies with 
no comparison group. This study demonstrates the use of PCM 
with TD for achieving safe and reliable ESD for residual or re-
current lesions, with conventional ESD as the control group. 

The usefulness of TD alone for residual or recurrent colorec-
tal lesions has already been reported.20 A study has shown that 
TD improves the visibility of the submucosal layer, thereby 
enabling safe and efficient dissection. However, the report was 
limited to procedures performed by four skilled experts with 
experience of 200 or more cases of colorectal ESD. It is difficult 
even for experts to identify a safe dissection line for severe fi-
brotic lesions when sufficient lifting cannot be achieved because 
the local infusion fluid leaks from the submucosa after making 

a circumferential incision. Advantages of PCM with TD for 
residual or recurrent lesions that compensate for these short-
comings are as follows: (1) the initial incision is made with the 
mucosa already under traction, which facilitates the formation 
of the mucosal flap by securing a sufficient margin on the anal 
side, enabling the rapid formation of a submucosal pocket; and 
(2) even if the site has severe fibrosis, a circumferential incision 
is not made, which makes the local infusion solution less prone 
to diffusion, and the two traction forces, the hood attachment 
and TD, are exerted within the submucosal pocket, facilitating 
identification of the dissection line.12 This excellent visualiza-
tion reduces the risk of perforation and enables identification of 
the correct dissection line immediately above the muscle layer, 
resulting in en bloc resection with a negative vertical margin. 
Confirmation of a negative vertical margin, even in lesions with 
severe fibrosis, is paramount in determining whether colorectal 
resection with lymph node dissection is required.21 Use of PCM 
with TD provides high-quality ESD and assists in the determi-
nation of the next strategy. 

A previous systematic review reported that perforation oc-
curred in approximately 7% of ESD procedures, even for lesions 
without fibrosis.22 Residual or recurrent colorectal lesions are 
associated with severe fibrosis in the submucosa, making it 
difficult to visualize the laminar structure of the colorectal wall, 
and the intraoperative complication rate has been reported to 
be even higher (14%–32%).16,23 The usefulness of underwater 
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EMR for recurrent lesions has also been reported, but the en 
bloc resection rate was 47%, which is far below that of PCM 
with TD.24 Endoscopic full-thickness resection is an alternative 
method; however, its outcomes are also not sufficiently good (R0 
resection rate for residual or recurrent lesions <2 cm, 80%; ≥2 
cm, 58.1%; and perforation rate 9.9%).25,26 Reports from Japan 
have demonstrated the usefulness of laparoscopic and endo-
scopic cooperative surgery for difficult ESD cases with severe 
fibrosis, such as residual or recurrent lesions, and good results 
have been achieved, with an R0 resection rate of 100%.27,28 
However, the reports are limited to only a small number of 
cases, and this procedure has not been established as a standard 
treatment due to the level of invasiveness, requirement for gen-
eral anesthesia, and costs. 

This study has several limitations. First, this was a retrospec-
tive, single-center observational study. Second, there was a 
timeframe shift between the two groups. There is a possibility 
that differences in the level of procedural proficiency may have 
affected the outcome of the treatment, but it should be noted 
that the outcome of the second half of the study was consider-
ably better than that of the first half, even though most of the 
ESD procedures were performed by trainees. We also found 
that ESD performed by experts was not a significant predictor 
of R0 resection in the multivariate analysis. The control group 
had more experts than the PCM with TD group; however, the 
PCM with TD group showed better results than the control 
group. Therefore, the treatment outcomes were influenced by 
the dissection method (PCM with TD) used rather than the en-
doscopist’s experience. In other words, the PCM with TD tech-
nique allows trainees to complete the procedure with a good 
visual field and to identify a proper dissection line. Third, the 
results of this study only compared the PCM with TD method 
with the conventional ESD method, and a prospective random-
ized controlled trial is preferable to verify whether the PCM 
with TD method is superior to the ESD method with PCM or 
TD only. However, we believe that the PCM method contrib-
utes to the present results, consistent with those that we have al-
ready reported on the superiority of the PCM with TD method 
over the TD method alone in different research participants. 

In conclusion, this study showed that PCM with TD is a safe 
and effective procedure for treating residual or recurrent col-
orectal lesions occurring after incomplete resection during ini-
tial endoscopic treatment. Moreover, we believe that since PCM 
with TD could also be performed safely by less experienced en-
doscopists as opposed to conventional ESD, where success was 

linked to the endoscopist’s experience, a wider adoption may 
help make the treatment readily available.  

Supplementary Material  

Supplementary Video 1. Pocket-creation method with a traction 
device for a residual or recurrent lesion in the transverse colon 
(https://doi.org/10.5946/ce.2022.009.v001).

Supplementary Table 1. Procedural experience of each endosco-
pist.

Supplementary Table 2. Proportion of cases involving the PCM 
with TD or conventional ESD.

Supplementary materials related to this article can be found on-
line at https://doi.org/10.5946/ce.2022.009.  
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