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INTRODUCTION: Endoscopic submucosal dissection (ESD) could become a standard treatment for early stage

esophageal neoplasia. Recurrence sometimes develops close to a previous ESD scar. These lesions are

predictably difficult to treat with ESD because of severe fibrosis. We evaluated the clinical outcomes of

ESD for esophageal neoplasia located close to a previous ESD scar.

METHODS: This was a retrospective observational study in a single institution. A total of 549 consecutive patients

with 927 esophageal lesions were treated with ESD. The primary outcomes were resectability and

adverse events of esophageal neoplasia located close to previous ESD scars (ESD scar group) than in

primary esophageal ESD (primary group). Furthermore, predictive factors of perforationwere examined.

RESULTS: A total of 545 primary and 29 ESD scars in consecutive patients were evaluated. En bloc and complete

(R0) resection rates in the ESD scar groupwere lower than those in the primary group (79.3%vs 98.3%,

P< 0.01 and 75.9% vs 93.4%,P < 0.01). Perforations occurredmore frequently in the ESD scar group

(10.3% vs 2.0%, P5 0.03). The ESD scar group was a predictive factor for perforation (odds ratio5
10.37, 95% confidence interval: 2.15–49.94, P5 0.004). There were similar results for inverse

probability of treatment weightingmethods (odds ratio56.78, 95%confidence interval: 1.40–32.98,

P5 0.018).

DISCUSSION: ESD for esophageal neoplasia located close to a previousESDscarwas difficult to completely resect and

increased the likelihood of perforation but could be a treatment option.
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INTRODUCTION
Esophageal cancer has a poor prognosis because of its progression
speed and difficulty of detection in the early stage (1,2). Recently,
new optical imaging techniques, especially narrow-band imaging
endoscopy, have improved detection of esophageal neoplasia in
the early stage (3,4). After endoscopic resection, there has also
been improved survival (5–7). Endoscopic submucosal dissection
(ESD) has been accepted in eastern countries with higher en bloc
and complete resection rates for superficial esophageal neoplasia
compared with those of endoscopic mucosal resection (EMR),
regardless of the tumor’s size or of presence of ulceration (8). For
these reasons, ESD could become the standard treatment of early
stage esophageal neoplasia (9–11).

Nevertheless, residual mucosa after esophageal ESD retains a
high potential for the development of metachronous neoplasia.

Most patients with squamous cell carcinoma (SCC) havemultiple
Lugol-voiding lesions that are known to be precancerous lesions
secondary to alcohol consumption (12). In these patients, Lugol-
voiding lesions are sometimes foundon the cutmargin of primary
ESD. In these reasons, recurrent neoplasia sometimes develops
close to a previous ESD scar. Additional esophagectomy and
chemoradiotherapy for esophageal cancer have high treatment-
relatedmortality andmorbidity associated with low quality of life
(QoL) (13,14). However, such lesions are predictably difficult to
treat with ESD because of severe submucosal fibrosis caused by
primary ESD that can cause increase adverse events and longer
procedure times (15). Favorable outcomes with acceptable ad-
verse events were reported in local recurrence of gastric cancers
after ESD (16–18). Patients who had residual or local recurrent
lesions had frequent perforations and required longer procedure
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times than those with primary lesions even after colonic EMR
(19–22). Esophageal ESD is more difficult to perform than
stomach because of the narrow lumen and thin wall.

Because there have been no reports of repeated ESD for
esophageal neoplasia located close to a previous ESD scar, this
study aimed to evaluate the outcomes of repeated ESD for
esophageal neoplasia located close to a previous ESD scar.

METHODS

Patients

This was a retrospective observational study that was conducted
at a single referral hospital in Japan. A total of 549 consecutive
patients with 927 superficial esophageal neoplasias including
patients with intraepithelial neoplasia who were treated with ESD
betweenMay 2004 andMarch 2016 (Figure 1) were enrolled (23).
The initial or largest lesionwas the target in patients withmultiple
lesions. The exclusion criterion was missing data in patients. We
divided the enrolled patients into 2 groups: the patients who were
treated for esophageal neoplasia located close to a previous ESD
scar (ESD scar group) and those who were treated for primary
esophageal neoplasia that was not close to an ESD scar (primary
group). The ESD scar group was defined as having lesions lo-
calized at treated scars of previous ESD and at least one part of
lesions endoscopically.

Written informed consent was obtained from each patient.
The ethics committee of the Osaka City University Graduate
School of Medicine approved the study’s protocol (number
3987). The study’s information was available to the public on
the internet, and the participants were offered the opportunity
to opt out.

Outcomes

The primary outcomes of this study were clinical outcomes in-
cluding en bloc resection rate, complete (R0) resection rate, and
adverse events of the ESD scar group. These patients were com-
pared with the primary group. Secondary outcomes were pre-
dictive factors of esophageal perforation.

Endoscopic submucosal dissection procedure

A complete description of the ESD procedure has been previously
reported (10,24–26). We used a single-channel endoscope
(GIF-Q260J; Olympus Medical Co. Ltd, Tokyo, Japan) and an
electrosurgical generator (ICC 200 or VIO300D; ERBE Elek-
tromedizin GmbH, Tübingen, Germany). The primary electro-
surgical knives were a bipolar needle knife (B knife; Xemex Co.,
Tokyo, Japan) and a monopolar needle knife (Flush knife,
DK2618JN; FujifilmMedical, Tokyo, Japan).We sometimes used

a hook knife (KD-620; Olympus Medical Co. Ltd) if severe fi-
brosis was observed. Marking dots were placed outside the
margin of the lesion using iodine staining for SCC or indigo
carmine and using narrow-band imaging magnification endoscopy
in adenocarcinoma. In the ESD scar group, submucosal injection
and mucosal incision were started from the part without scar-
induced fibrosis, the well-lifted part of the oral side. Submucosal
dissection also started from the nonfibrotic area; then, the fibrotic
area was dissected at last. The circumference of esophagus was
measured as the proportion of the esophageal circumference
based on its division into 12 equal parts when the esophageal
lumen was spread to its maximum width using full insufflation
(e.g., 9/12 and 11/12) (24). The measured values were repre-
sented as percentages.

Definitions

An en bloc resection was defined as a resection in one piece that
included all markings. A complete (R0) resection was defined as
an en bloc resection with histologically cancer-free margins
(6,10). Perforation was defined as a visible hole in the esophageal
wall, exposing the mediastinal space during endoscopic pro-
cedure. Delayed perforation was defined as perforation detected
after an ESD procedure but not during it. Delayed bleeding was
defined as bleeding with hematemesis or melena that required
endoscopic reintervention or transfusion after an ESDprocedure.
Esophageal stricture was defined when a standard upper gastro-
intestinal endoscope with a 9.2-mmdiameter (GIF-Q260; Olympus
MedicalCo. Ltd) couldnot be passed through the treatment site. The
endoscopist was considered to be an expert if they had an experience
performing .30 esophageal ESDs and was considered a trainee if
they had performed#30 esophageal ESDs.

Pathological examination

After fixation in formalin, the resected specimens were cut into
2-mm slices. Histological type, depth of invasion, lateral and
vertical margins, and lymphovascular invasion were evaluated in
each slice.

Statistical analyses

The data were expressed as means and standard deviations for
continuous variables, and comparisons were performed using
Student t-test. The datawere presented as numbers for categorical
variables, and comparisons were performed using the x2 test or
Fisher exact test when necessary. Crude logistic regression anal-
ysis was used to evaluate the simultaneous effects of 18 variables
(Table 4) on perforation, and the risk factors for perforation were
estimated by calculating the odds ratios (ORs) and the 95%
confidence intervals (CIs). Generalized estimating equations
were used to analyze the repeated measures data (27). Multivar-
iate logistic analysis was used for variables with P value , 0.05.
We used 17 variables that may influence perforation to generate
propensity scores ranging from 0 to 1 using logistic regression.
The validity of the model was assessed by estimating the area
under the receiver operating characteristics (ROC) curve usingC-
statistics. The reliability of the model was evaluated using the
Hosmer–Lemeshow test for goodness-of-fit. We also used the
inverse probability of treatment weighting (IPTW)method based
on propensity scoring, which is an approach used to adjust for
confounding factors between binary groups without reducing the
sample size (28,29). We adjusted for confounding factors using
the estimated propensity scores to assign weights to the data.

Figure 1. Diagram of the study design. ESD, endoscopic submucosal
dissection.
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Table 1. Patient characteristics

Primary ESD group ESD scar group P value

No. of cases 545 (94.9%) 29 (5.1%)

Age, years, mean 6 SD 68.4 6 8.9 72.3 6 7.1 0.02

Gender

Female 110 (20.2%) 6 (20.7%) 1.00

Male 435 (79.8%) 23 (79.3%)

Multiple lesion

No 402 (73.8%) 19 (65.5%) 0.39

Yes 143 (26.2%) 10 (34.5%)

ASA-PS

1 76 (13.9%) 2 (6.9%) 0.64

2 416 (76.3%) 24 (82.8%)

3 53 (9.7%) 3 (10.3%)

HT 234 (42.9%) 10 (34.5%) 0.44

DM 80 (14.7%) 1 (3.4%) 0.10

Heart disease 72 (13.2%) 3 (10.3%) 1

Respiratory disease 75 (13.8%) 5 (17.2%) 0.58

Renal disease 19 (3.5%) 2 (6.9%) 0.29

Hepatic disease 66 (12.1%) 3 (10.3%) 1

Incretion, metabplism disease 85 (15.6%) 7 (24.1%) 0.29

Brain disease 57 (10.5%) 1 (3.4%) 0.35

Malignant disease 211 (38.7%) 24 (82.8%) ,0.001

Antithrombotic agents 36 (6.6%) 6 (20.7%) 0.01

Previous chemoradiotherapy

No 510 (93.6%) 25 (86.2%) 0.13

Yes 35 (6.4%) 4 (13.8%)

Carbon dioxide insufflation 447 (82.0%) 29 (100.0%) 0.02

Location

Upper 91 (16.7%) 5 (17.2%) 0.74

Middle 281 (51.6%) 13 (44.8%)

Lower 173 (31.7%) 11 (37.9%)

Macroscopic appearance

Elevated 53 (9.7%) 0 (0.0%) ,0.001

Flat 102 (18.7%) 19 (65.5%)

Depressed 390 (71.6%) 10 (34.5%)

Circumference 44.2 6 24.0 49.4 6 27.1 0.25

Lesion size 26.5 6 16.4 16.9 6 14.0 0.002

Preoperative invasion depth

EP, LPM 454 (83.3%) 29 (100.0%) ,0.001

MM, 91 (16.7%) 0 (0.0%)

Endoscopist

Expert 425 (78.0%) 27 (93.1%) 0.06

Trainee 120 (22.0%) 2 (6.9%)
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Analyses involving IPTW linear regressions for perforation were
performed. The statistical analyses were performed using IBM
SPSS software, version 23.0 for Windows (IBM Corporation,
Armonk, NY). All statistical tests were two-sided, and a value of P
, 0.05 was considered statistically significant.

RESULTS

Clinicopathological characteristics of the study subjects and

each lesion

A total of 549 patients with 927 lesions were treated with ESD in
our institution (Figure 1). Of these, 29 patients were in the ESD
scar group and 545 were in the primary group.

The clinicopathological characteristics of the study subjects
are shown in Table 1. Compared with patients of the primary
group, patients in the ESD scar groupwere significantly older, had
a higher incidence of malignant disease, used antithrombotic
agents more significantly, had a higher incidence of flat lesion,
had smaller-size lesions, and were diagnosed in shallower depths.
Monopolar knife and carbon dioxide insufflation were usedmore
frequently, whereas hemostat was used lower in the ESD scar
group than in the primary group.

Clinical outcomes

Clinical outcomes and adverse events are shown inTable 2.Depth
of invasion of all lesions in the ESD scar group were limited to the
lamina propria mucosa without lymphovascular invasion. En
bloc and complete resection rates in the ESD scar group (79.3%
and 75.9%) were significantly lower than those in the primary
group (98.3% and 93.4%). There was a higher incidence of per-
foration in the ESD scar group (10.3%) than in the primary group
(2.0%, P 5 0.03). However, these could be treated with endo-
scopic closure and conservative management (Table 3 and
Figure 2). There were no significant differences in delayed
bleeding, esophageal stricture, and procedure time between the
groups. We examined clinical outcomes associated with posi-
tional relationship between lesions and scars 15 lesions which
were mostly located on previous scars or 14 lesions adjacent to
scars. En bloc and complete resection rates of the lesions which
weremostly located on scars (60.0% and 60.0%)were significantly
lower than those of the lesions adjacent to scars (100.0% and
92.9%, P , 0.01 and P , 0.01). The lesions which were mostly
located on scars had frequent perforation (13.3%) than did the
lesions adjacent to scars (7.1%, P5 0.03). Third recurrent lesions

Table 1. (continued)

Primary ESD group ESD scar group P value

Surgical knife

Monopolar 264 (48.4%) 20 (69.0%) 0.04

Bipolar 281 (51.6%) 9 (31.0%)

Hemostat

No 61 (11.2) 8 (27.8%) ,0.001

Yes 484 (88.8%) 21 (72.4%)

Traction method

No 444 (81.5%) 22 (75.9%) 0.47

Yes 101 (18.5%) 7 (24.1%)

Histology

SCC 506 (92.8%) 29 (100.0%) 0.25

Adenocarcinoma 39 (7.2%) 0 (0.0%)

ASA-PS, American Society of Anesthesiologist Physical Status; DM, diabetes mellitus; EP, epithelium; ESD, endoscopic submucosal dissection; HT, hypertension; LPM,
lamina propria mucosae; MM, muscularis mucosae; SCC, squamous cell carcinoma.

Table 2. Clinical outcomes of repeated ESD

Primary ESD group (n 5 545) ESD scar group (n 5 29) P value

Resectability

En bloc resection 536 (98.3%) 23 (79.3%) ,0.001

Complete resection (R0) 509 (93.4%) 22 (75.9%) 0.004

Procedure time (min) 86.0 90.7 0.83

Adverse events

Perforation 11 (2.0%) 3 (10.3%) 0.03

Bleeding 4 (0.7%) 1 (3.4%) 0.23

Stricture 57 (10.5%) 3 (10.3%) 1.00

ESD, endoscopic submucosal dissection.
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located close to second ESD scar were observed 10.3% (3/29)
during a median follow-up period of 52 (range 18–98) months.
One lesion was a suspected local recurrence in a patient who had
positive lateral margins at the second ESD. The others were
suspected metachronous recurrences near the second ESD scar,
whose margins were negative in the second ESD. All these were
treated with repeated ESD.

Predictive factors for esophageal perforation

Esophageal perforation occurred in 15 patients (2.7%) including
one delayed perforation (No. 10, Table 3). We evaluated the
predictive factors for esophageal perforation in patients whowere
treatedwith ESD for esophageal neoplasia (Table 4). Larger lesion
size (OR 5 1.04, 95% CI: 1.01–1.07, P 5 0.003) and ESD scar
group (OR5 5.60, 95% CI: 1.47–21.3, P5 0.012) compared with
the primary group were predictive factors of perforation using
crude logistic regression analysis. Larger lesion size (OR 5 1.05,
95% CI: 1.02–1.08, P , 0.001) and lesions located close to a
previous esophageal ESD scar were independent predictive fac-
tors for perforation after adjustment for lesion size and circum-
ference using multivariate logistic regression analysis (OR 5
10.37, 95% CI: 2.15–49.94, P5 0.004, Table 5).

Evaluation using the inverse probability of treatment

weighting method

The propensity score model was well-calibrated (Hosmer–
Lemeshow test: P 5 0.99) and showed good discrimination be-
tween the groups (C-statistic 5 0.94). After adjusting the model
for differences in relation to the baseline risk factors using the
IPTW method with the generalized estimating equations, we
determined that esophageal perforation increased in association
with lesion located close to a previous esophageal ESD scar

(OR 5 6.78, 95% CI: 1.40–32.98, P 5 0.018) (Table 5). After
adjustment for lesion size and circumference using multivariate
logistic regression analysis, a similar result was observed (OR 5
7.29, 95% CI: 1.25–42.43, P 5 0.027).

DISCUSSION
The findings of this study showed that repeated ESD for esoph-
ageal neoplasia located close to a previous ESD scar had lower en
bloc and complete resection rates with higher incidence of per-
foration compared with conventional esophageal ESD for pri-
mary lesions. Repeated ESD was an independent risk factor for
esophageal perforation using multivariate regression analysis
after adjusting for differences in the baseline risk factors using the
IPTWmethodwith propensity score.Most lesions adjacent to the
scar were completely resected, whereas the lesions which were
mostly located on scars were difficult to resect with frequent
perforation because of widespread severe fibrosis. However,
perforations could be closed endoscopically.

Large lesion size was a reported risk factor for positive re-
section margins after ESD for superficial esophageal cancer,
which could cause local recurrence (30). In esophageal ESD, be-
cause esophageal stricture may occur because of resection with
wide circumference, minimal margin resection is important to
avoid esophageal stricture (24,25,31). In patients treated with
repeated ESD, because our study included few patients treated
with positive resection margin of primary ESD, patients with
residual cancer may be few. Multiple Lugol-voiding lesions
(which are well known precancerous lesions) make it difficult to
determine cut margins or widths of resection for colesions. Such
colesions may sometimes develop into secondary esophageal
neoplasia. Even if no colesions were observed during primary
ESD, secondary lesions sometimes arise close to primary ESD scar

Table 3. Cases of perforation

Case

Age;

sex Location

Size

(mm)

Close to

ESDscar Complete Emphysema Pneumothorax Hypoxemia

Fever

(°C)

Maximal

CRP

(mg/dL)

Treatment for

perforation

Hospital

stay (d)

1 63; M Mt 25 No No Yes — — — — Emergency

surgery

58

2 70; F Mt 15 No Yes Yes No No 37.9 4.9 Clipping 17

3 78; M Lt 40 No No Yes Yes Yes 38.6 19.2 Drainage 54

4 59; M Mt 18 No Yes No No No 37.6 1.3 Clipping 13

5 76; F Ut 32 No Yes Yes Yes Yes 37.1 9.9 Cliping 30

6 76; F Mt 48 No Yes No No No 38.2 4.8 Clipping 26

7 71; F Mt 27 No Yes No No No 38 9.1 Clipping 16

9 72; M Mt 58 No Yes No No No 38.2 10.8 Clipping 15

10 75; M Ut 88 No Yes No No No 37.4 5.7 Fasting 16

11 60; M Mt 77 No Yes No No No 37.4 1.3 Clipping 17

12 75; M Lt 66 No Yes No No No 37 0.3 Clipping 14

13 71; M Lt 5 Yes Yes No No No 36.6 4.2 PGA sheets 18

14 69; M Mt 24 Yes Yes No No No 37.1 1 Clipping 14

15 76; M Ce 41 Yes Yes No No No 37.8 4.3 Clipping 28

Ce, cervical esophagus; CRP, C-reactive protein; ESD, endoscopic submucosal dissection; Lt, lower thoracic esophagus; Mt,middle thoracic esophagus; PGA, polyglycolic
acid; Ut, upper thoracic esophagus.
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because the residual mucosa after esophageal ESD retains a high
potential for the development of metachronous neoplasia in the
esophagus because of alcohol consumption (12). Therefore, we
sometimes encountered esophageal neoplasia located close to
primary ESD scar.

Those lesions located close to ESD scar make it difficult to
perform ESD because of severe fibrosis due to primary ESD.
Favorable en bloc and R0 resection rates with acceptable perfo-
ration rates were reported for second ESD for local recurrence or
residual gastric cancer after primary ESD and which were similar
with the results of primary ESD (16–18). By contrast, patients
who had residual or local recurrent lesions even after EMR in the
colon had frequent perforations and required longer treatment
time than those who underwent ESD for primary colorectal le-
sions (19–22). Similar results were observed in our study, possibly

associated with thinner esophageal submucosal and muscle layer
than those in the stomach. Lower resection rates were observed in
this study compared with those of studies of the colorectum be-
cause it is known that more severe submucosal fibrosis was ob-
served after ESD compared with after EMR due to differences of
resection depth and the burning effect of electrocautery
(16,18,22). Therewere some lesions after chemoradiotherapy that
also affected submucosal fibrosis in our study. The procedure
time was similar between the groups, possibly affected by the
difference of endoscopists and lesion size between the 2 groups.

It was reported that mucosal deficiency larger than 75% of the
circumference of the esophagus was a risk factor for intra-
operative perforation (32). Because we needed to predict perfo-
ration before ESD, our study used only preoperative
circumference, possibly resulting in the finding of absence of risk

Figure2.Apatient of ESD for esophageal cancer located close to previous ESDscar. (a–c) Esophageal cancer locatedclose to previous ESDscar usingwhite
light imaging, narrow-band imaging, and Lugol staining. (d) Submucosal fibrosis was observed during ESD. (e, f) Perforation was closed using endoclips.
ESD, Endoscopic submucosal dissection.
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Table 4. Predictive factors for perforation

n Cases %

GEE Crude OR GEE multiple-adjusted OR

OR (95% CI) P value OR (95% CI) P value

Age, years, mean 6 SD 927 11 16.8 1.03 (0.99–1.08) 0.19

Gender

Female 167 4 2.4 1.60 (0.49–5.19) 0.43

Male 760 11 1.4 1.00

Multiple lesion

No 1.00

Yes 0.75 (0.21–2.70) 0.66

ASA-PS

1 103 1 1.0 1.00

2 726 12 1.6 1.97 (0.25–15.51) 0.52

3 84 2 2.3 2.85 (0.26–31.81) 0.39

Antithrombotic agents 0.97 (0.12–7.30) 0.98

Previous chemoradiotherapy

No 839 14 1.7 1.00

Yes 88 1 1.1 2.36 (0.53–10.56) 0.26

Carbon dioxide insufflation 796 12 1.5 0.75 (0.21–2.73) 0.66

Location

Upper 175 3 1.7 1.00

Middle 461 9 2.0 0.87 (0.23–3.35) 0.84

Lower 291 3 1.0 0.51 (0.10–2.59) 0.42

Macroscopic appearance

Elevated 73 3 4.1 1.00

Flat 288 3 1.0 0.28 (0.05–1.73) 0.17

Depressed 566 9 1.6 0.38 (0.10–1.46) 0.16

Lesion size 927 15 1.6 1.04 (1.01–1.07) 0.003 1.05 (1.02–1.08) ,0.001

Circumference 927 15 2.3 5.37 (0.61–47.31) 0.13 0.82 (0.09–7.14) 0.85

Preoperative invasion depth

EP, LPM 927 15 1.7 1.00

MM, 103 1 1.0 0.40 (0.05–3.11) 0.38

Prehistology

SCC 885 14 1.6 1.00

Adenocarcinoma 42 1 2.4 1.06 (0.14–8.29) 0.96

Endoscopist

Expert 753 13 1.7 1.00

Trainee 174 2 1.1 0.61 (0.14–2.76) 0.52

Traction device

No 761 11 1.4 1.00

Yes 166 4 2.4 1.75 (0.55–5.65) 0.35

Surgical knife

Monopolar 438 9 2.1 1.00

Bipolar 489 6 1.2 0.54 (0.18–1.62) 0.27
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by multivariate regression model in this larger volume study. A
previous study found that most perforations occurred in the ESD
bynonexperienced endoscopists (11).However, experts tended to
have perforation rates comparable with those of trainees in this
study because experienced endoscopists tended to treat repeated
ESD for the lesions located close to previous ESD scars.

The lesions located close to previous ESD scar tended to be
smaller, flatter, more superficial, and in older patients than pri-
mary lesions. Nevertheless, lower en bloc and complete resection
rates with higher incidence of perforation and similar procedure
time were observed in the ESD scar group. Suitable surveillance
every 6 months may make it possible to detect early stages,
resulting in limited lamina propria mucosa depth in histological
assessment. It is of interest to note that these patients had more
malignant disease and had used antithrombotic agents. Although
they may depend on older age than primary lesions, associations
between these factors and metachronous esophageal neoplasia
would be hopefully elucidated in the future. Because of the dif-
ficulty of ESD, experienced endoscopists tended to perform re-
peated ESD with an increasing use of carbon dioxide. The
monopolar surgical knife was selected because it cuts more
sharply than does the bipolar knife. The hook knife was some-
times used to avoid perforation. Less use of hemostats may have
led to less intraoperative bleeding in the ESD scar group with
fibrotic tissue. In the context of such selection bias, the outcomes
of repeated ESD were worse than those of primary ESD.

Some other methods were considered for the esophageal
neoplasia located close to previous ESD scars. Esophagectomy
can achieve R0 resection; however, it carries higher mortality and
morbidity associated with worse QoL than do endoscopic pro-
cedures (13,14). Although chemoradiotherapy may cure the

lesions, no response and local recurrence would be predicted with
several adverse events and worse QoL. A case series found that
argon plasma coagulation was useful in esophageal neoplasia
located close to previous ESD scars with few adverse events (33).
However, the absence of pathological assessment after argon
plasma coagulation may lead to local and distant recurrence,
whereas ESD can enable an accurate pathological assessment.
Because it is sometimes difficult to diagnose invasion depth due to
fibrosis of scar in lesions located close to a previous ESD scar,
repeated ESD may be beneficial in pathological assessment, even
if there is lower resectability with higher perforation (16). All
perforations were managed with a conservative treatment, and it
was possible to control third lesions located close to second ESD
scars using repeated ESD and endoscopic follow-up, even if there
were not resected en bloc. Using carbon dioxide insufflation and
several closing techniques of the perforation site reduced wors-
ening after perforation (34–36).

Our study has some limitations. First, because this was a single
tertiary center study with a small sample size, generalization may
not be possible. Most patients who underwent repeated ESDwere
performed by experienced endoscopists because of their case diffi-
culty. The small sample size may have affected the reliability with
wide 95% CIs. Further multicenter large-scale study should be
conducted in the future. Second, selection bias can persist in retro-
spective studies because the relationship between perforation and
repeated ESD may have been affected by confounding factors, in-
cluding age, gender, lesion size, and clinical characteristics. The
IPTW method was used to evaluate these causal effects that were
independent of the confounding effects without reducing the sample
size (37). Third, most lesions were SCC in this study because most
esophageal cancer is SCC in Japan as in eastern Asian countries as
well. Nevertheless, the results of this study would be helpful for
esophageal adenocarcinoma that is predominant in western coun-
tries because similar situations would be experienced.

In conclusion, in repeated ESD for esophageal neoplasia lo-
cated close to a previous ESD scar, it was difficult to achieve
complete resection and therewas greater likelihood of perforation
than with primary esophageal ESD. Nevertheless, ESD could be
an option to treat esophageal neoplasia located close to a previous
ESD scar with acceptable adverse event rates.
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Table 4. (continued)

n Cases %

GEE Crude OR GEE multiple-adjusted OR

OR (95% CI) P value OR (95% CI) P value

Hemostat

No 125 3 2.4 1.00

Yes 79 2 2.5 0.49 (0.13–1.80) 0.28

Located close to a previous ESD scar

No 1.00 1.00

Yes 5.60 (1.47–21.31) 0.012 10.37 (2.15–49.94) 0.004

ASA-PS, American Society of Anesthesiologist Physical Status; CI, confidence interval; DM, diabetes mellitus; EP, epithelium; GEE, generalized estimating equations; HT,
hypertension; LPM, lamina propria mucosae; MM, muscularis mucosae; OR, Odds ratio; SCC, squamous cell carcinoma.

Table 5. Multivariate and IPTW logistic OR of perforation

associated with repeated ESD

OR (95% CI) P value

Unadjusted 5.60 (1.47–21.31) 0.012

Adjusted for size, circumference 10.37 (2.15–49.95) 0.004

IPTW 6.78 (1.40–32.98) 0.018

IPTW adjusted for size, circumference 7.29 (1.25–42.43) 0.027

CI, confidence interval; ESD, endoscopic submucosal dissection; IPTW, inverse
probability of treatment weighting; OR, odds ratio.
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Study Highlights

WHAT IS KNOWN

3 ESD is useful for esophageal neoplasia.
3 Recurrence sometimes develops close to a previous ESD

scar.
3 No information for the treatment of such lesions.

WHAT IS NEW HERE

3 ESD for lesions located close to a previous ESD scar was
difficult with a lower resection rate and more frequent
perforation.

3 All perforations could be treated with endoscopic closure and
conservative management.

3 Repeated ESD could resect re-recurrence in the same
location.

TRANSLATIONAL IMPACT

3 Repeated ESD could be an option to treat esophageal
neoplasia located close to a previous ESD scar with
acceptable adverse event rates.
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