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Esaki M et al. EMR vs ESD for SNADETs

The selection of endoscopic treatments for superficial non-ampullary duodenal
epithelial tumors (SNADETS) is controversial.

AIM
To compare the efficacy and safety of endoscopic mucosal resection (EMR) and
endoscopic submucosal dissection (ESD) for SNADETs.

METHODS

We retrospectively analyzed the data of patients with SNADETSs from a database
of endoscopic treatment for SNADETSs, which included eight hospitals in
Fukuoka, Japan, between April 2001 and October 2017. A total of 142 patients
with SNADETs treated with EMR or ESD were analyzed. Propensity score
matching was performed to adjust for the differences in the patient characteristics
between the two groups. We analyzed the treatment outcomes, including the rates
of en bloc/ complete resection, procedure time, adverse event rate, hospital stay,
and local or metastatic recurrence.

RESULTS

Twenty-eight pairs of patients were created. The characteristics of patients
between the two groups were similar after matching. The EMR group had a
significantly shorter procedure time and hospital stay than those of the ESD group
[median procedure time (interquartile range): 6 (3-10.75) min vs 87.5 (68.5-136.5)
min, P <0.001, hospital stay: 8 (6-10.75) d vs 11 (8.25-14.75) d, P = 0.006]. Other
outcomes were not significantly different between the two groups (en bloc
resection rate: 82.1% vs 92.9%, P = 0.42; complete resection rate: 71.4% vs 89.3%, P
= (0.18; and adverse event rate: 3.6% vs 17.9%, P = 0.19, local recurrence rate: 3.6%
vs 0%, P =1; metastatic recurrence rate: 0% in both). Only one patient in the ESD
group underwent emergency surgery owing to intraoperative perforation.

CONCLUSION

EMR has significantly shorter procedure time and hospital stay than ESD, and
provides acceptable curability and safety compared to ESD. Accordingly, EMR for
SNADETs is associated with lower medical costs.

Key words: Endoscopic mucosal resection; Endoscopic submucosal dissection; Superficial
non-ampullary duodenal epithelial tumor; Short-term; Outcome; Propensity score
matching

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: The standard treatment for superficial non-ampullary duodenal epithelial tumors
(SNADETS) is controversial. We conducted a multi-center retrospective study, which
aimed to compare the treatment outcomes of endoscopic mucosal resection (EMR) with
those of endoscopic submucosal dissection for SNADETSs by propensity score matching
analysis. Twenty-eight patients were matched in each group. EMR achieved shorter
procedure time and hospital stay than endoscopic submucosal dissection without any
significant differences in curability and safety. Therefore, EMR for SNADETSs has an
advantage in total medical costs of endoscopic treatment.

Citation: Esaki M, Haraguchi K, Akahoshi K, Tomoeda N, Aso A, Itaba S, Ogino H, Kitagawa
Y, Fujii H, Nakamura K, Kubokawa M, Harada N, Minoda Y, Suzuki S, Ihara E, Ogawa Y.
Endoscopic mucosal resection vs endoscopic submucosal dissection for superficial non-
ampullary duodenal tumors. World J Gastrointest Oncol 2020; 12(8): 918-930

URL: https://www.wjgnet.com/1948-5204/full/v12/i8/918.htm

DOI: https://dx.doi.org/10.4251/wjgo.v12.i8.918

INTRODUCTION

Considering the quality of life of patients, endoscopic resection was accepted as an
alternative local treatment, instead of invasive surgery for gastrointestinal neoplasms,
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including those in the stomach, esophagus, colon, and rectum!-. Endoscopic mucosal
resection (EMR) - an original endoscopic treatment — is a simple and safe endoscopic
resection technique, but it is associated with curability issues, especially for gastric
neoplasmsl’l. Therefore, endoscopic submucosal dissection (ESD) was invented to
overcome this problem in patients with gastric neoplasms; ESD resulted in a higher
rate of en bloc resection and resulted in precise pathological diagnoses!”. However, ESD
was time-consuming, more difficult to perform, and resulted in a higher rate of
adverse events, including perforation and bleeding!**l.

Endoscopic treatments, instead of pancreaticoduodenectomy, have been
subsequently used as local treatments for superficial non-ampullary duodenal
epithelial tumors (SNADETs), with a high rate of perioperative complications'".
However, the standard procedure for endoscopic resection remains controversial. In
addition, there are limited data regarding the comparison between the two procedures
of ESD and EMRP*"I. No randomized-controlled trial till date has compared ESD and
EMR owing to various reasons, including patient recruitment, especially the limited
number of endoscopic resections performed for SNADETs in each institution.
Moreover, confounding bias was noted in previous observational studies, which might
have affected the treatment outcomes. Propensity score matching is used to
compensate for such biases!"”l. Accordingly, we conducted a multi-center
retrospective study, using propensity score matching to adjust for the differences in
the baseline characteristics between patients who underwent EMR and those who
underwent ESD. The specific objectives of this study were to compare the treatment
outcomes of patients who underwent endoscopic resection and to compare the rates of
adverse events in patients who underwent EMR and those who underwent ESD.

MATERIALS AND METHODS
Study design and ethics

The current multi-center, retrospective study was conducted at eight centers, including
Kyushu University, Aso lizuka Hospital, Saiseikai Fukuoka General Hospital,
Kitakyushu Municipal Medical Center, Kyushu Rosai Hospital, National Hospital
Organization Kyushu Medical Center, National Hospital Organization
Fukuokahigashi Medical Center, and Harasanshin Hospital. The study protocol was
performed in accordance with the 2008 revision of the Declaration of Helsinki and was
approved by the Institutional Review Board of all eight centers. We reviewed the
medical data, including patient characteristics and clinical outcomes, from the
EMR/ESD database, endoscopic reports, and medical records at each center. A new
database of endoscopic treatment for SNADETs was prepared for this study. Written
informed consent for performing endoscopic resection was obtained from each patient
before treatment in accordance with the protocol at each institution. However, the
need for consent for using the data in this study was waived because of the
retrospective nature of the study.

Patients

We identified a total of 200 consecutive patients who underwent endoscopic resection
for SNADETs in all the centers between April 2001 and October 2017. Subsequently, 58
patients were excluded because of the following reasons: Non-neoplasms in 29
patients, neuro-endocrine tumors in 12 patients, lesions treated with polypectomy in 6
patients, and lesions treated via laparoscopic-endoscopic cooperative surgery in 11
patients. The remaining 142 patients with SNADETs were included in the current
study. EMR or ESD was performed for each included patient.

Indications for endoscopic resection

The following indications were used for performing endoscopic resection: (1)
Histological diagnosis of adenoma or adenocarcinoma on endoscopic biopsy; and (2)
Endoscopic suspicion of adenoma or adenocarcinoma without endoscopic biopsy.
Endoscopic diagnoses were made via routine endoscopy, magnifying endoscopy, and
chromoendoscopy with indigo carmine. If neoplasms were strongly suspected,
endoscopic resection was considered as a treatment option without the need for
biopsy, because the scar made by biopsy might affect the success of endoscopic
resection!"*],
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Procedure for endoscopic resection

Endoscopic resection was performed with the patient under intravenous sedation or
general anesthesia. A standard single-channel endoscope (GIF-Q260]; Olympus
Optical, Tokyo, Japan or EG-L600WR?7; Fujifilm, Tokyo, Japan) was used for
endoscopic resection. VIO 300D or ICC200 (ERBE Elektromedizin, GmbH, Ttibingen,
Germany) was used as an electrical power unit. All patients treated via EMR or ESD
were admitted to one of the treating institutions. On day 2 or 3 after endoscopic
resection, patients were started on a liquid diet, and patients with an uneventful
postoperative course were discharged from the hospital after endoscopic resection. All
the endoscopists were experts with an experience of at least 50 EMR and ESD
procedures each.

Procedure for EMR

The procedure for EMR has been previously described in detail””. In brief, the
procedure for EMR involves a submucosal injection, followed by mucosal resection
using an electrocautery snare (Figure 1A and B). Normal saline or 10% glycerin
solution (Glyceol; Taiyo Pharma., Tokyo, Japan) was submucosally injected with a
small amount of indigo carmine dye to lift up the lesion**".. Various snares were used
according to the tumor size at the endoscopists” discretion. EMR was performed as
described above, with no modifications. If en bloc resection was not achieved during
the initial EMR procedure, additional snaring or coagulation was performed using
hemostatic forceps or argon plasma coagulation for the residual portion of the lesion.
When additional snaring or coagulation was performed after initial EMR, it was
considered piecemeal resection.

Procedure for ESD

The procedure for ESD has been previously described in detail®*l. In brief,
circumferential marking dots were placed by using the tip of an endo-knife. Sodium
hyaluronate (MucoUp 0.4%; Boston Scientific Japan Co., Tokyo, Japan) was
submucosally injected with a small amount of indigo carmine dye to achieve adequate
and sustained submucosal lifting!"**l. A circumferential mucosal incision was made
around the marking dots, and the submucosal layer was dissected by using the endo-
knife (Figure 2A and B). The endoscopic techniques performed, and the type of endo-
knives used, including the needle-type knife, insulated tip knife, and scissor-type
knife, were at the endoscopists” discretion. In some cases, dental floss clip traction was
used to achieve good visualization and reduce the difficulty in dissection. In other
cases, snaring was performed during submucosal dissection. The use of traction and
the choice of the snaring method were at the endoscopists” discretion. Bleeding during
the procedure was stopped via coagulation with the endo-knife itself or by using
hemostatic forceps. When additional snaring or coagulation was performed after
resection of the main lesion via ESD, it was considered piecemeal resection.

Mucosal defects in most cases, including those with intraoperative perforations,
were closed after endoscopic resection, including EMR and ESD, via clip closure or
tissue shielding methods to prevent delayed bleeding or perforation (Figure 1C and D,
Figure 2C and D).

Histopathological evaluation

After removal, EMR/ESD specimens were fixed in 10% formalin. The specimens were
embedded in 10% paraffin, sectioned at 2-mm intervals, and stained with hematoxylin
and eosin. The pathological diagnoses and evaluation of curability were made by
expert gastrointestinal pathologists in each institution. The following valuables were
assessed for each tumor: macroscopic type, tumor size, depth of invasion, degree of
differentiation, lymphatic invasion, venous invasion, and ulceration (scarring).

Clinical outcomes

We analyzed the short-term outcomes of endoscopic resection, such as the rates of en
bloc resection and complete resection, procedure time, and incidence of adverse events,
including delayed bleeding and intraprocedural or delayed perforation. In addition,
we analyzed the local and metastatic recurrences during the follow-up period after
endoscopic treatment. The procedure time was defined as the time from the start of
mucosal injection to the completion of tumor resection. En bloc resection was defined
as resection in a single piece in contrast to piecemeal resection. Complete resection was
defined as en bloc resection with horizontal and vertical margins that were free of the
tumor. Intraprocedural perforation was identified as a visible break in the duodenal
wall confirmed via endoscopy during endoscopic resection. Delayed perforation was
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Figure 1 Procedure for endoscopic mucosal resection. A: Injection into the submucosal layer; B: Snaring of the lesion; C: Mucosal defect after endoscopic
submucosal dissection; and D: Clip closure of mucosal defect.
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diagnosed as the presence of free air confirmed on radiography or computed
tomography scans after endoscopic resection without intraprocedural perforation.
Delayed bleeding was defined as the clinical evidence of bleeding after endoscopic
resection that required endoscopic hemostasis or transfusion. Local recurrence was
defined as tumor relapse from the treatment scar, which was diagnosed by endoscopy
or biopsy during the follow-up period. Metastatic recurrence was defined as tumor
relapse in the lymph nodes and/or other organs, which was diagnosed by computed
tomography during the follow-up period.

Statistical analysis

The sample size could not be calculated because this was a retrospective study.
Furthermore, this was not a randomized-controlled study with confounding
differences between the two groups. Therefore, propensity score matching was
adopted to compensate for the confounding biases that might have influenced the
treatment outcomes . Logistic regression analysis was performed considering the
endoscopic procedures (EMR vs ESD), and the propensity score was analyzed for the
following factors: Age (years), sex (man/woman), tumor location (blubs/second or
third portion), tumor morphology (protruded/others), tumor size (mm, =11 mm/ <
11 mm), tumor depth (mucosa/submucosa), and histology (adenoma/
adenocarcinoma). This model yielded an area under the receiver operating
characteristics curve of 0.86, which indicated a good predictive power. The propensity
score for ESD was calculated using logistic regression analysis, which indicated the
possibility that a patient would undergo ESD. After estimating the propensity scores,
patients in the ESD group were matched to patients in the EMR group. The matching
algorithm used calipers with a width equal to 0.2 of the standard deviation of the log
of the propensity score without replacement. The effect of the matching was evaluated
in terms of the absolute standardized difference.

Categorical variables were presented as the number and percentage. Continuous
variables that were distributed abnormally were presented as the median and
interquartile range. The differences in the baseline clinicopathological characteristics
and treatment outcomes of this study were compared between the two groups by
using Fisher’s exact test for categorical data or Mann-Whitney U test for continuous
data that were not distributed normally. P values < 0.05 were statistically significant
for all tests. All statistical data analyses were performed using JMP software (version
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Figure 2 Procedure for endoscopic submucosal dissection. A: Circumferential mucosal incision; B: Dissection of the submucosal layer; C: Mucosal
defect after endoscopic submucosal dissection; D: Clip closure of mucosal defect.
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14.0.0, SAS Institute, Cary, NC, United States).

RESULTS

Baseline characteristics before propensity score matching

EMR was performed in 87 patients and ESD in 55. Figure 3 shows the flowchart of
patient enrollment. The baseline clinicopathological characteristics of the enrolled
patients are shown Table 1. The EMR group included significantly fewer women than
the ESD group. In addition, the median tumor size was significantly smaller in the
EMR group than in the ESD group [7.0 (interquartile range: 5-10) mm vs 15 (10.5-20)
mm, P <0.001]. The rate of tumors > 11 mm was significantly lower in the EMR group
than in the ESD group (18.4% vs 74.5%, P < 0.001). The rate of adenocarcinoma was
significantly lower in the EMR group than in the ESD group (17.2% vs 43.6%, P =
0.001). There were no significant differences in the other factors between the two

groups.

Treatment outcomes before propensity score matching

The treatment outcomes before propensity score matching are shown in Supplemental
Table 1. In the EMR group, the median procedure time was 5 (3.5-10) min and the rates
of en bloc and complete resection were 87.4% and 71.3%, respectively. The rate of
adverse events in the EMR group was 4.6% (observed in 4 of 87 patients); delayed
bleeding occurred in 4.6% of the patients (4/87), and neither intraoperative nor
delayed perforation was observed in any patient. The median hospital stay in the EMR
group was 7.0 (6-9) d. In contrast, in the ESD group, the median procedure time was 90
(67-134.5) min and the rates of en bloc and complete resection were 94.5% and 83.6%,
respectively. The rate of adverse events in the ESD group was 18.2% (observed in 10 of
55 patients); delayed bleeding occurred in 1.8% of the patients (1/55), intraoperative
perforation in 12.7% (7/55), and delayed perforation in 3.6% (2/55). The median
hospital stay in the ESD group was 11 (9-14) d. In fact, only one patient with
intraoperative perforation in the ESD group required emergency surgery immediately
after ESD. Nevertheless, none of the patients in either group died due to adverse
events.
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Table 1 Comparison of baseline clinicopathological characteristics between the endoscopic mucosal resection and endoscopic

submucosal dissection groups

All, n =142 EMR group, n =87 ESD group, n =55 Pvalue
Age, yr
Median (IQR) 63.5 (57-71.75) 62 (57-70) 66 (59-73.5) 0.15
Sex, n (%)
Male 79 (55.6) 56 (64.4) 23 (41.8) 0.01
Female 63 (44.4) 31 (35.6) 32 (58.2)
Tumor location, 1 (%)
Bulbs 32 (22.5) 17 (19.5) 15 (27.3) 0.31
Second portion or later 110 (77.5) 70 (80.5) 40 (72.7)
Morphology, n (%)
Flat or depressed 28 (19.7) 17 (19.5) 11 (20.0) 1
Protruded 114 (80.3) 70 (80.5) 44 (80.0)
Tumor size, mm
Median (IQR) 8 (5.25-15) 7 (5-10) 15 (10.5-20) <0.001
<11 mm 85 (59.9) 71 (81.6) 14 (25.5) <0.001
211 mm 57 (40.1) 16 (18.4) 41 (74.5)
Tumor depth, 1 (%)
Mucosa 139 (97.9) 86 (98.9) 53 (96.4) 0.56
Submucosa 3(21) 1(1.1) 2(3.6)
Histology, n (%)
Adenoma 103 (72.5) 72 (82.8) 31 (56.4) 0.001
Adenocarcinoma 39 (27.5) 15 (17.2) 24 (43.6)

P values were calculated using the Fisher exact test for categorical data and the Mann-Whitney U test for continuous data. EMR: Endoscopic mucosal
resection; ESD: Endoscopic submucosal dissection; IQR: Interquartile range.

Follow-up duration and 1-year follow-up rate were not significantly different
between the two groups: Median follow-up duration, 24.5 (15-53.75) mo; 1-year follow-
up rate, 81.0% (115/142). Three cases of local recurrence occurred in EMR, which were
successfully managed by salvage endoscopic treatment. No metastatic recurrence
occurred in either groups.

Baseline characteristics after propensity score matching

Twenty-eight patients in the EMR group were matched with 28 patients in the ESD
group by using propensity score matching. The matching factors between both the
groups, which are shown in Table 2, were quite similar without any significant
differences. All the absolute standardized differences ranged within 1.96(2/n)?,
which indicated well-balanced characteristics??. The median tumor size was 11 (6.25-
15) mm in the EMR group and 10.5 (8-13) mm in the ESD group (P = 0.90).

Treatment outcomes after propensity score matching

The treatment outcomes of patients in the EMR and ESD groups after propensity score
matching are summarized in Table 3. The procedure time was significantly shorter in
the EMR group than in the ESD group [6 (3-10.75) min vs 87.5 (68.5-136.5) min, P <
0.001). Furthermore, the median hospital stay was significantly shorter in the EMR
group than in the ESD group [8 (6-10.75) d vs 11 (8.25-14.75) d, P = 0.006]. There were
no significant differences in en bloc resection and curative resection rates between both
groups (en bloc resection rate: 82.1% vs 92.9%, P = 0.42; complete resection rate: 71.4%
vs 89.3%, P = 0.18). There was also no significant difference in the rate of adverse
events between both groups (3.6% vs 17.9%, P = 0.19). Delayed bleeding in the EMR
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Table 2 Comparison of clinicopathological characteristics of the endoscopic mucosal resection and endoscopic submucosal

dissection groups after propensity score matching

EMR group, n =28 ESD group, n =28 Pvalue ASD
Variable matching between groups
Age, yr; 2 65/< 65 8/20 6/22 0.76 0.17
Sex; male/female 17/11 16/12 1 0.073
Tumor location; bulbs/others 8/20 6/22 0.67 0.17
Morphology; protruded/flat or depressed 22/6 23/5 1 0.090
Histology; adenocarcinoma/adenoma 8/20 7/21 1 0.081
Tumor depth; mucosa/submucosa 27/1 27/1 1 0
Tumor size; median (IQR) 11 (6.25-15) 10.5 (8-13) 0.90 0.026
Tumor size; 211 mm/< 11 mm 14/14 14/14 1 0

P values were calculated using the Fisher exact test for categorical data and the Mann-Whitney U test for continuous data. EMR: Endoscopic mucosal
resection; ESD: Endoscopic submucosal dissection; ASD: Absolute standardized difference; IQR: Interquartile range.

Table 3 Comparison of treatment outcomes between the endoscopic mucosal resection and endoscopic submucosal dissection

groups after propensity score matching

EMR group, n =28 ESD group, n =28 P value
Procedure time, min
Median (IQR) 6 (3-10.75) 87.5 (68.5-136.5) <0.001
En bloc resection, n (%) 23 (82.1) 26 (92.9) 0.42
Complete resection, 1 (%) 20 (71.4) 25 (89.3) 0.18
Closure of mucosal defects, 1 (%) 24 (85.7) 27 (96.4) 0.35
Adverse events, 1 (%) 1(3.6) 5(17.9) 0.19
Intraoperative perforation, 1 (%) 0 (0) 3(10.7) 0.24
Delayed perforation, 1 (%) 0(0) 1(3.6) 1
Delayed bleeding, 1 (%) 1(3.6) 0 (0) 1
Emergency surgery, n (%) 0(0) 1(3.6) 1
Hospital stay, d
Median (IQR) 8 (6-10.75) 11 (8.25-14.75) 0.006
Follow-up duration, mo 23 (11-35.5) 24 (9.75-57.5) 0.831
Median (IQR)
One-year follow-up, 1 (%) 21 (75) 20 (71.4) 1
Local recurrence, 1 (%) 1(3.6) 0 (0) 1
Metastatic recurrence, 1 (%) 0(0) 0(0) -

P values were calculated using Fisher’s exact test for categorical data and Mann-Whitney U test for continuous data. EMR: Endoscopic mucosal resection;

ESD: Endoscopic submucosal dissection; IQR: Interquartile range.

group was successfully managed using a conservative approach without surgery.
Only one patient with intraoperative perforation in the ESD group required
emergency surgery immediately after ESD. None of the patients in either group died
due to adverse events. As for recurrence events, only one local recurrence was
observed in the EMR group, and no metastatic recurrence was seen during the follow-
up period.
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Patients with duodenal tumor treated by ER
April 2001 - Oct 2017; n = 200

Exclusion

Non-neoplasms; 7 = 29

Neuro endocrine tumors; 77 = 12

Lesions treated by polypectomy; 7 = 6
Lesions treated by laparoscopic endoscopic
cooperative surgery; 7 = 11

Patients enrolled in this study; 7 = 142

Y

ESD group
n =55 (38.7%)

EMR group
n =87 (61.3%)

Y

Propensity score matching

Y
ESD group
n =28

EMR group
n =28

Figure 3 Flowchart showing patient enroliment in the current study. ESD: Endoscopic submucosal dissection; EMR: Endoscopic mucosal resection.
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DISCUSSION

To the best of our knowledge, the current study is the first to compare the efficacy and
safety of EMR with those of ESD for SNADETSs using propensity score matching.
Although ESD tended to result in a higher complete resection rate than did EMR, ESD
was a significantly longer procedure and required longer hospital stay with a tendency
of having a higher adverse event rate. In fact, one patient in the ESD group required
emergency surgery for a perforation. Local recurrent lesions in EMR were successfully
treated by endoscopic resection. Therefore, although ESD was more effective than
EMR, all SNADETSs cannot be treated with ESD because of the possible risk of adverse
events and higher cost of hospitalization.

ESD for duodenal tumors achieved higher curability rates with a higher adverse
event risk than EMRI'""l. However, these previous studies, as well as the current
study, were retrospective studies and not randomized-controlled trials. Therefore,
there were some biases owing to the difference in the background characteristics of
each group. Some factors are associated with the outcomes of endoscopic resection for
SNADETs. For example, the tumor size was associated with the rate of adverse events
after endoscopic resection and the en bloc resection ratel**]. In addition, the presence of
a tumor in the distal part of the second portion, especially distal to the ampulla of
Vater, was associated with the occurrence of delayed perforation after endoscopic
resection?"”]. Therefore, we performed propensity score matching in the current study
instead of a randomized-controlled trial. All such factors that were associated with the
treatment outcomes were included as covariates; this contributed to the reduction of
bias. Accordingly, the factors were quite similar between both groups after propensity
score matching. Therefore, the current clinical study had fewer biases than previous
studies.

Previous reports suggested that duodenal tumors < 20 mm in size should be treated
with EMR and not ESD!"l. However, approximately 60% of duodenal tumors with a
diameter of 11-20 mm were treated with ESD in a recent large-scale case series™!.
Accordingly, the criteria for selecting the treatment method for SNADETSs < 20 mm are
still controversial, and more studies are required to compare the treatment outcomes
between EMR and ESD. In the current study, most lesions were < 20 mm, with more
than half of the included lesions being 11-20 mm in size. Therefore, we believe that the
results of the current study can be used to standardize the treatment method for

WJGO | https://www.wjgnet.com 926 August 15,2020 | Volume12 | Issue8 |



Jaishideng®

Esaki M et al. EMR vs ESD for SNADETs

SNADETs, especially for small lesions.

ESD resulted in an extremely high curability rate in the current study; the en bloc
resection rate was > 90%, and the complete resection rate also reached approximately
90%. These outcomes are similar to or better than those of previous studies™"l. In
addition, although the curability of EMR in the current study seemed to be lower than
that of ESD, the difference was not significant. In previous studies, piecemeal resection
was required during EMR for lesions that were > 10-15 mm in diameter. In fact, the en
bloc resection rate exceeded 80%, and the complete resection rate was approximately
70% in the current study, both of which are higher than those reported in previous
studiest™. The advancements in the endoscopic devices and the electrosurgical power
unit, as well as advancements in the skill of the endoscopists, might have contributed
to the better treatment outcomes. During follow-up, three local recurrences before
matching (one local recurrence after matching) were observed only in the EMR group,
although no recurrence was observed in the ESD group. All recurrent lesions were
attributed to the piecemeal resection but could be managed by salvage endoscopic
treatment. Furthermore, no metastatic lesion was observed in either group during the
follow-up period. The high rate of en bloc resection in the EMR group might contribute
to the comparably low rate of local recurrence as that in ESD group. Accordingly, the
curative potential of EMR in the current study seems to be acceptable, even though the
follow-up duration was short.

Duodenal ESD is difficult to perform because the duodenum has a very thin wall ( <
2 mm thickness) with limited space surrounding the duodenum, and therefore, the
maneuverability around the space is limited, possibly resulting in a higher risk of
perforation than ESD for lesions in the rest of the gastrointestinal tract!"*l.
Considering the safety of ESD and EMR in the current study, the adverse event rates
after EMR and ESD were not significantly different. After matching, adverse events
occurred in only 1 patient who underwent EMR, whereas adverse events were
observed in 5 patients who underwent ESD, which were quite low compared with
those obtained in previous studies”-l. Especially, no delayed bleeding occurred in
ESD after matching. This result might be owing to the closure of the mucosal defect
after ESD. In fact, in the current study, closure of the perforation site and prophylactic
endoscopic closure of the mucosal defect were performed. In a previous study,
prophylactic endoscopic closure contributed to the prevention of delayed bleeding™.
Furthermore, complete closure of the mucosal defects after duodenal ESD reduced the
risk of delayed adverse eventst.. The mucosal defect was closed in almost all patients
who underwent ESD (96.4%, 27/28), which might have contributed to the low rate of
delayed adverse events. However, 1 patient who underwent ESD could not be
managed conservatively, and, therefore, required emergency surgery.

The time taken for the procedure and the hospital stay were significantly shorter in
patients who underwent EMR than in those who underwent ESD. The results of the
current study showed that a shorter procedure time for EMR than for ESD reduces the
cost of medical staff, including the operator for the endoscopic procedure, assistant for
manipulating the device, and assistant for monitoring patients. In addition, the endo-
knife used during ESD with hemostatic forceps is much more expensive than the snare
used during EMR. Moreover, the low rate of adverse events might result in shorter
hospitalization, thereby contributing to the cost of hospital stay. A previous study also
showed that patients who underwent ESD had lower medical costs than those who
underwent surgery, although the data were of patients with early gastric cancer™!.
Thus, EMR will contribute to a reduction in the total medical cost of endoscopic
resection, compared with ESD.

The current study had some limitations. First, this was a retrospective study and did
not include a randomized population. Although propensity score matching reduced
the confounding biases, not all biases, such as the endoscopists’ preference of EMR or
ESD, could be eliminated. There was a possibility of selection bias because lesions that
could be easily snared were selected for EMR. Second, lesions treated with EMR
tended to include adenomas, mucosal lesions, and small lesions. These rates among
two groups were similar after matching, but the comparison of treatment outcomes
was limited primarily to such lesions. Therefore, it is questionable whether these
findings could be generalized to adenocarcinomas, submucosal invasive lesions, or
large lesions. Third, the sample size was relatively small owing to propensity score
matching, even though this was a multi-center study. Therefore, the differences in the
effectiveness and safety between EMR and ESD are unclear for SNADETs. A
prospective study with a larger randomized population is expected to be conducted in
the future. Fourth, the follow-up period in this study was insufficient to evaluate long-
term outcomes. Median follow-up duration was 24.5 (15-53.75) mo, and the 1-year
follow up rate was 81.0% (115/142). Longer follow-up will be required to evaluate the
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accurate curative potential of endoscopic resection. Fifth, new advanced treatment
methods, including underwater EMR, cold polypectomy, and laparoscopic-endoscopic
cooperative surgery, have been used as local treatments for SNADETSs, in addition to
conventional EMR or ESD"*.. Such methods were not performed for treating
SNADETs in the current study period or patients who underwent these procedures
were excluded from this study. Accordingly, the treatment outcomes should be
compared between conventional EMR and ESD and such new procedures in future
studies.

In conclusion, the results of our study demonstrated that EMR required a
significantly shorter procedure time and hospital stay than did ESD, with comparable
curative potential and a lower risk of adverse events. Therefore, EMR should
preferably be selected as a local treatment for SNADETS, especially for adenomas,
mucosal lesions, and small lesions.

ARTICLE HIGHLIGHTS

Research background
Endoscopic treatments have been used as local treatments for superficial non-
ampullary duodenal epithelial tumors (SNADETs) instead of surgery.

Research motivation
It remains to be determined whether endoscopic mucosal resection (EMR) or
endoscopic submucosal dissection (ESD) is more appropriate for treating SNADETs.

Research objectives
The aim of this multi-center retrospective study was to compare the treatment
outcomes of EMR and ESD for SNADETs.

Research methods

Patients with SNADETs treated by EMR or ESD at eight institutions between April
2001 and October 2017. Patients were categorized into an EMR group or an ESD group.
Propensity score matching analysis was conducted to compensate for confounding
differences between the two groups that may affect the outcomes. After matching, the
treatment outcomes were compared between the two groups.

Research results

A total of 152 patients were included and 28 pairs were matched. The EMR group had
significantly shorter procedure time and hospital stay than the ESD group. The rates of
en bloc resection, complete resection, and adverse events were not significantly
different between the two groups.

Research conclusions

EMR provides acceptable efficacy and safety with a significantly shorter procedure
time and hospital stay than ESD. Additionally, EMR for SNADETs has an advantage
in total medical costs of endoscopic treatment.

Research perspectives
This was a retrospective study with a relatively small sample size and follow-up
duration. Therefore, further large-scale, randomized, prospective studies are needed.
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