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Abstract:

Objective Although Barrett’s adenocarcinoma (BA) remains a minor disease in Japan, its incidence has
been gradually increasing. We analyzed the characteristics of BA in Japanese populations.

Methods We retrospectively reviewed medical records and analyzed the clinicopathological differences be-
tween short-segment Barrett’s esophagus (SSBE) and long-segment Barrett’s esophagus (LSBE), as well as
metastasis. Local recurrence and metachronous lesions were analyzed only in patients who underwent endo-
scopic resection (ER).

Patients Consecutive patients who had pathological T1 BAs resected by ER or surgery from January 2003
to December 2017.

Results A total of 168 patients were analyzed, including 139 with SSBE and 29 with LSBE. In total, 67%
of the SSBE lesions and 32% of the LSBE lesions were located between 0 and 3 o’clock (p=0.0014). No pa-
tients who achieved pathological margin-free resection (pRO) and 17% of patients who did not achieve pRO
experienced local recurrence (p=0.0131). None of the patients without lymphovascular involvement, a poorly
differentiated component, lesion size of >30 mm, and submucosal invasion of >500 um experienced metasta-
sis. The 5-year cumulative incidence rate of metachronous BA after ER was 0% in patients with SSBE and
40% in patients with LSBE (p=0.0005).

Conclusion Superficial BA was likely to be detected at the right anterior wall of SSBE in the Japanese
population. The risk for metachronous BA after ER was high in Japanese patients with LSBE, as in Western
patients.
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Introduction

The incidence of Barrett’s adenocarcinoma (BA) has in-
creased dramatically over the past few decades in Western
countries and accounts for more than 50% of all esophageal
malignancies in the United States (1). Among esophageal
carcinomas in Japan, the incidence of BA increased from
3.1% in 2005 to 7.2% in 2015 (2, 3). Thus, even though BA
remains a minor disease in Japan, close attention should be
paid to it.

BA arises from Barrett’s esophagus, which is classified as
long-segment Barrett’s esophagus (LSBE; circumferential
Barrett’s mucosa 23 cm) and short-segment Barrett’s esopha-
gus (SSBE; circumferential Barrett’s mucosa <3 cm or non-
circumferential Barrett’s mucosa), according to the criteria
proposed by the Japan Esophageal Society (4). In Japan, the
ratio of SSBE to LSBE (25-104 times) is higher than that in
Western countries (2-4 times) (5-8); therefore, BA is usually
detected in patients with SSBE (9, 10).

In terms of endoscopic treatment, ablation therapy is usu-
ally applied to the remaining non-neoplastic Barrett’s epithe-
lium after endoscopic mucosal resection (EMR) of primary
lesion in Western countries, as LSBE has a high risk of me-
tachronous BA (11, 12). However, this approach has not
been adopted in Japan, as most cases are from SSBE, and
Japanese medical insurance does not cover the cost of treat-
ment. Hence, endoscopic en bloc resection using endoscopic
submucosal dissection (ESD) is performed for curable cases,
and surveillance esophagogastroduodenoscopy (EGD) is
usually performed after resection. However, the risk of me-
tachronous BA, particularly in patients with LSBE, has not
been fully investigated in Japan, and no specific follow-up
method after endoscopic resection (ER) has been estab-
lished (13).

Given the differences in the patient background between
Western countries and Japan, we assessed the clinicopa-
thological characteristics of superficial BA in a Japanese
population.

Materials and Methods

Participants

This was a multicenter, retrospective, observational study
conducted at 16 institutes (Okayama Gut Study Group) in
Japan, comprising 1 university hospital, 1 cancer center, and
14 general hospitals. Records for all patients who underwent
ER or surgery for esophageal adenocarcinoma, from January
2003 to December 2017, were extracted from the pathology
database and reviewed. Patients were included in the study
if they met the following criteria: (i) histologically diag-
nosed adenocarcinoma, (ii) histologically diagnosed mucosal
(M) or submucosal (SM) cancer, (iii) endoscopically con-
firmed lesion arising within or adjacent to an area of Bar-
rett’s esophagus, (iv) center of the lesion in the esophagus,

and (v) age 220 years old at the time of treatment.

Barrett’s esophagus endoscopically defined as
columnar-lined distal esophagus between the squamocolum-
nar junction and esophagogastric junction (EGJ). EGJ was
endoscopically defined as the lower margin of palisading
small vessels, according to the criteria proposed by the Ja-
pan Esophageal Society (4). If the palisading small vessels
were unclear, EGJ was defined as the oral margin of the
longitudinal folds of the greater curvature of the stomach
folds. The endoscopic diagnosis was made by the endo-
scopic specialists at the individual facilities. Patients were
excluded if they had a history of chemotherapy or radiation
before ER or surgery.

As only anonymous retrospective data were used in the
present study, the opt-out method was used for obtaining in-
formed consent. The study protocol was first approved by
the ethics committee of Okayama University Graduate
School of Medicine, Dentistry, and Pharmaceutical Sciences
and Okayama University Hospital and subsequently by each
institutional review board. The ethics committee that ap-
proved the present study waived the need for written in-
formed consent as part of the study approval. The study was
performed in accordance with the Declaration of Helsinki.

was

Standard handling of resected specimens

Pathological examinations were performed according to
the standard methods proposed by the Japan Esophageal So-
ciety (4). Resected specimens were stretched and fixed on
boards and fixed in formalin solution. After fixation, all re-
sected specimens were cut into 2- to 3-mm-wide longitudi-
nal slices for ER specimens and 5-mm-wide slices for surgi-
cal specimens. The slices were embedded in paraffin, and all
the sections were stained with hematoxylin and eosin.

The macroscopic appearance was classified as the pro-
truding type (Type O-I or O-I + other types) or the flat type
(Type O-IIa, O-IIb or O-IIc). The cancer invasion depth was
classified according to the Japanese Classification of
Esophageal Cancer (4). Barrett’s esophagus may include
new muscularis mucosae just under the columnar epithe-
lium. The primary muscularis mucosae is called the deep
muscularis mucosae (DMM), and the new muscularis mu-
cosae is called the superficial muscularis mucosae (SMM).
However, the identification of SMM and DMM is occasion-
ally difficult due to the fusion of both layers, the thickness
of the layer, or the presence of irregularities. Therefore, in
the present study, cancer extending beyond the basement
membrane into the SMM or lamina propria mucosae (LPM)
was classified as LPM cancer, regardless of SMM presence,
and cancer with invasion into the deepest muscularis mu-
cosae was defined as DMM cancer.

Cancer differentiation was determined, and lesions were
judged positive for a poorly differentiated component if it
was identified in the part invading the DMM or SM (9). An
infiltrative growth pattern was defined as follows: type a, ex-
pansive growth of tumor nests with a well-demarcated bor-
der from surrounding tissue; type b, intermediate growth
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pattern, between type a and c; type c, infiltrative growth of
tumor nests with an ill-defined border relative to the sur-
rounding tissue (4). Cancer differentiation and an infiltrative
growth pattern were evaluated only in DMM and SM can-
cers. The resection margin was defined as follows: pRO, no
cancer was pathologically recognized in any resection mar-
gin; pR1, the cancer was pathologically recognized in any
resection margin; and pRX, whether or not there was resid-
ual cancer in any resection margin could not be pathologi-
cally assessed (4). The pathological diagnosis was made by
the pathologists at the individual facilities.

Data collection

The patient, lesion, and treatment characteristics were ob-
tained from the database or medical records and included
the age at the time of treatment, sex, Barrett’s esophagus
type (LSBE or SSBE), maximum length and circumference
of Barrett’s mucosa, synchronous BA (BA detected before
or during treatment), tumor location from EGJ, tumor direc-
tion, and treatment method (ER, ER followed by surgery, or
surgery). In the last 15 years, ESD has become the mainstay
for ER, and thoracoscopic surgery is performed in addition
to open thoracotomy. However, regardless of the details of
the procedure, ER remains local resection aimed at pRO,
while surgery remains resection including lymph node dis-
section. Therefore, data were collected as ER and surgery, as
the outcome of this study was not the difference in the sur-
vival or complications according to treatment modality but
the assessment of recurrence risk based on the pathological
findings. The histological features of the lesions were ob-
tained from the pathology reports and included tumor size,
macroscopic appearance, invasion depth, histological type,
infiltrative growth pattern, lymphovascular involvement, and
resection margin. In cases with synchronous BA, only the
deepest lesion was assessed, and only the largest lesion was
included when their invasion depth was the same. Follow-up
patient data were obtained from medical records and evalu-
ated based on the data collected until January 1, 2018, and
they included local recurrence or residual tumor after ER,
metastasis, and metachronous BA. Local recurrence or resid-
ual tumor after ER was evaluated in patients who first un-
derwent ER. Local recurrence or residual tumor after ER
was defined as an adenocarcinoma arising on or adjacent to
the scar caused by ER and was considered positive if one of
the following criteria was met: (i) histologically confirmed
local recurrence during follow-up after ER or (ii) histologi-
cally confirmed residual tumor in additional surgical speci-
men. Local recurrence or residual tumor after ER was con-
sidered negative if (i) no local recurrence was identified dur-
ing follow-up for >1 year after ER, or (ii) no residual tumor
was identified in additional surgical specimens. Metastasis
was considered positive if one of the following criteria was
met: (i) histologically confirmed metastasis in surgical speci-
men or (ii) clinically confirmed metastasis during follow-up
after surgery or ER. Metastasis was considered negative if
(i) no metastasis was identified in resected specimens and

during follow-up for >3 years for patients treated by surgery,
or (ii) no metastasis was identified during follow-up for >5
years for patients treated by ER alone. Based on a previous
study conducted at high-volume Japanese centers (9), pa-
tients with lesions without lymphovascular involvement, a
poorly differentiated component, and a lesion size of >30
mm were defined as low-risk patients, and those with le-
sions with any of these factors were defined as high-risk pa-
tients. Metachronous BA was evaluated only in patients who
underwent ER alone, defined as an adenocarcinoma newly
detected within or adjacent to an area of remnant Barrett’s
esophagus after ER. Local recurrence as defined above was
excluded from metachronous BA. A lesion that was newly
detected within six months after ER was defined as synchro-
nous BA missed at the time of ER.

Statistical analyses

A comparison of clinicopathological characteristics was
made between the LSBE and SSBE groups. Subgroup
analyses were conducted to identify differences in local re-
currence or residual tumor risk between the pRO and pR1/
pRX groups and those in metastasis risk between the low-
and high-risk groups. All continuous variables were ex-
pressed as the median with range. Statistical analyses were
conducted using Mann-Whitney’s U test for numerical data
and Fisher’s exact test or chi-square test for categorical out-
comes. The cumulative metachronous BA incidence rates
between the LSBE and SSBE groups were estimated using
the Kaplan-Meier method, and the log-rank test was used to
analyze the difference between the two curves. The com-
puter software program JMP version 14 (SAS Institute,
Cary, USA) was used for the data analysis. Significance was
set at p<0.05.

Results

Participant flow (Fig. 1)

In the present study, 168 consecutive patients with super-
ficial BA treated with ER or surgery were included. There
were no missing data related to the analyses performed in
the present study. A total of 79 patients underwent ER alone
(ESD: 76 patients, EMR: 3 patients), and none received ad-
ditional ablation therapy. Meanwhile, 17 patients underwent
additional surgery after ER (all patients had undergone
ESD) according to the physician’s discretion (SM cancer: 13
patients, DMM or LPM cancer with lymphovascular in-
volvement: 4 patients). Finally, 72 patients underwent sur-
gery as the first intervention, mainly because their lesions
were endoscopically diagnosed as SM cancers. In all 168
patients studied, the characteristics of patients, lesions, and
treatments were analyzed. Using follow-up data, local recur-
rence was analyzed in 73 patients who first received ER.
The metastatic lesion was analyzed in 73 patients. The me-
tachronous lesion was analyzed in 58 patients who under-
went ER alone.
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Figure 1.

Characteristics of patients, lesions, and treatment

The median age was 67 (41-89) years old, and 87% were
men. The median tumor size was 19 (3-112) mm, and 71%
were flat-type lesions; this study cohort did not include Type
O-IIT lesions. A total of 27% were DMM cancers, and 46%
were SM cancers. A poorly differentiated component was
positive in 16%, and lymphovascular involvement was posi-
tive in 30%. A total of 93% achieved pRO resection: 100%
in patients who underwent surgery and 85% in patients who
underwent ER alone. A total of 29 patients (17%) had
LSBE, and 139 patients (83%) had SSBE. A total of 86% of
the patients had a maximum length of Barrett’s mucosa <3
cm in the SSBE group. A total of 47% of the patients had
circumferential Barrett’s mucosa in the SSBE group. The
median ages were 73 (50-89) years old in the LSBE group
and 66 (41-87) years old in the SSBE group (p=0.0035).
The median tumor sizes were 28 (7-100) mm in the LSBE
group and 17 (3-112) mm in the SSBE group (p=0.0033). A
total of 66% of the tumors were located in the area >2 cm
from the EGJ in the LSBE group, and 70% were located in
the area <1 cm from the EGJ in the SSBE group (p<
0.0001). Tumors in the SSBE group were typically located
between 0 and 3 o’clock (67%), and the rate was signifi-
cantly higher than that in the LSBE group (32%) (p=0.0014,
Fig. 2). Representative cases are shown in Figs. 3 and 4. No
significant difference was observed in the other variables, in-
cluding synchronous BA, between the groups (Table 1).

A subgroup analysis of local recurrence or residual
tumor after ER

A total of 3 in 73 patients experienced local recurrence:
none of the 55 patients in the pRO group and 3 of the 18

Participant flow. ER: endoscopic resection

patients in the pR1/pRX group (p=0.0131). No residual tu-
mor was detected in additional surgical specimens. The three
cases of local recurrence were detected four, six, and seven
months after ER for the SSBE group. The mean follow-up
periods were 53 (12-142) months in 53 patients who under-
went ER alone and did not experience local recurrence.

A subgroup analysis of metastasis

The low-risk group included 31 patients with 20 M and
11 SM cancers. The high-risk group included 42 patients: 12
lesions with lymphovascular involvement alone, 1 lesion
with a poorly differentiated component alone, 14 lesions
with a lesion size of >30 mm alone, 6 lesions with lympho-
vascular involvement and a poorly differentiated component,
6 lesions with lymphovascular involvement and a lesion size
of >30 mm, 1 lesion with a poorly differentiated component
and a lesion size of >30 mm, and 2 lesions with all of the
factors. The high-risk group included 13 M and 29 SM can-
cers. Overall, metastases were identified in 15 patients
(21%) during the study period: 1 of 31 patients (3%) in the
low-risk group and 14 of 42 patients (33%) in the high-risk
group (p=0.0024). The patient who experienced metastasis
in the low-risk group had an SM cancer with invasion
depths of >500 pm. The initial sites of metastases were the
lymph nodes in 14 patients and the lymph nodes and lung
in 1 patient. Metastases were confirmed in surgical speci-
mens from 13 patients, including 1 patient who received ad-
ditional surgery after ER. The mean follow-up periods were
63 (36-174) months in 37 patients who underwent surgery
resulting in no metastases in surgical specimens and 80 (60-
142) months in 23 patients who underwent ER alone. Me-
tastases developed during the follow-up period in four pa-
tients who underwent surgery.
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Figure 2. Tumor distribution between the LSBE and SSBE groups. Factors are evaluated in 160
non-circumferential cancers. LSBE: long-segment Barrett’s esophagus, SSBE: short-segment Bar-

rett’s esophagus, EGJ: esophagogastric junction

Figure 3. Representative endoscopic image of Barrett’s ade-
nocarcinoma in short-segment Barrett’s esophagus.

A subgroup analysis of metachronous BA

Mean follow-up periods were 48 (7-142) months. A total
of 4 of 58 patients experienced metachronous BAs: 1 of 48
patients in the SSBE group and 3 of 10 patients in the
LSBE group. The cumulative metachronous BA incidence
rate curve showed a significant difference between the 2
groups (p=0.0005, Fig. 5). The 5-year cumulative incidence
rate was 0% in the SSBE group, while the 1-, 3-, and 5-year
cumulative incidence rates were 10%, 20%, and 40%, re-
spectively, in the LSBE group. In addition, in the LSBE
group, a patient experienced another metachronous BA 12
months after the initial metachronous BA incidence. All five
metachronous BAs were M cancers (three LPM and two
DMM cancers) with a low metastasis risk and were man-
aged using ER. In the LSBE group, the endoscopic findings
of the esophagus were compared between patients with and
without metachronous BAs, and no marked differences were

Figure 4. Representative endoscopic image of Barrett’s ade-
nocarcinoma in long-segment Barrett’s esophagus.

observed (Table 2).

Discussion

This retrospective, multicenter study demonstrated that in
Japan, superficial BAs were more likely to be detected in
SSBE than in LSBE and were frequently located between
the 0 and 3 o’clock positions. Local recurrence after ER was
likely to occur in patients in the pR1/pRX group, and me-
tastasis was likely to be identified in high-risk patients. The
patients with LSBE had a significantly higher risk for me-
tachronous BAs after ER than those with SSBE.

It is important to be aware of the likely sites of superfi-
cial BA in order to detect it in its early stage. Many studies
have demonstrated that most superficial BAs are found be-
tween 0 and 3 o’clock (10, 14-17). However, this rule may
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Table 1. Characteristics of Patients, Lesions, and Treatments.

Total LSBE SSBE
n=168 n=29 n=139 P value
Maximum length of Barrett’s mucosa <0.0001
<l cm 45 (27) 0(0) 45 (32)
1to<3cm 75 (44) 0(0) 75 (55)
3 to <6 cm 28 (17) 13 (45) 15 (11)
6 to <9 cm 503) 3 (10) 2(1)
29 cm 15(9) 13 (45) 2(1)
Circumference of Barrett’s mucosa <0.0001
<1/4 8(5) 0(0) 8 (6)
1/4 to <1/2 23 (14) 0(0) 23 (17)
1/2 to <3/4 12 (7) 0(0) 12 (9)
3/4to <1 29 (17) 0(0) 29 (21)
1 96 (57) 29 (100) 67 (47)
Age, years 67 (41-89) 73 (50-89) 66 (41-87)  0.0035
Sex 0.22
Male 146 (87) 23 (79) 123 (88)
Female 22 (13) 6 (21) 16 (12)
Tumor size, mm 19 (3-112)  28(7-100) 17 (3-112)  0.0033
Macroscopic appearance 0.37
Protruding type 48 (29) 6(21) 42 (30)
Flat type 120 (71) 23 (79) 97 (70)
Tumor location from EGJ <0.0001
<l cm 104 (62) 7(24) 97 (70)
1-2 cm 27 (16) 3(10) 24 (17)
>2 cm 37 (22) 19 (66) 18 (13)
Tumor direction? 0.0014
0-3 o’clock 99 (62) 8(32) 91 (67)
Other directions 61 (38) 17 (68) 44 (33)
Treatment 0.054
ER 79 (47) 12 (41) 67 (48)
ER followed by surgery 17 (10) 0(0) 17 (12)
Surgery 72 (43) 17 (59) 55 (40)
Invasion depth 0.82
LPM 45 (27) 931 36 (26)
DMM 46 (27) 8 (28) 38 (27)
SM 77 (46) 12 (41) 65 (47)
Poorly differentiated component® 1.0
Positive 20 (16) 3(15) 17 (17)
Negative 103 (84) 17 (85) 86 (83)
Infiltrative growth pattern® 0.28
Type a 26 (21) 3(15) 23 (22)
Type b 92 (75) 15 (75) 77 (75)
Type ¢ 54) 2 (10) 303
Lymphovascular involvement 0.82
Positive 51 (30) 8(28) 43 (31)
Negative 117 (70) 21 (72) 96 (69)
Resection margin 1.0
pRO 156 (93) 27 (93) 129 (93)
pR1 or pRX 12 (7) 2(7) 10 (7)
Synchronous Barrett’s adenocarcinoma 0.53
Present 4(2) 1(3) 3(2)
Absent 164 (98) 28 (97) 136 (98)

Data are expressed as the median (range) or n (%).

LSBE: long-segment Barrett’s esophagus, SSBE: short-segment Barrett’s esophagus, EGJ: esophagogastric junction,
ER: endoscopic resection, LPM: lamina propria mucosae, DMM: deep muscularis mucosae, SM: submucosa, Infiltra-
tive growth pattern type a: expansive growth of tumor nests with a well-demarcated border from surrounding tissue,
Infiltrative growth pattern type b: intermediate growth pattern between type a and c, Infiltrative growth pattern type c:
infiltrative growth of tumor nests with an ill-defined border with the surrounding tissue, pRO: pathologically negative
resection margin, pR1: pathologically positive resection margin, pRX: pathologically non-assessable resection margin
#Factors are evaluated in 160 patients with non-circumferential cancers.

PFactors are evaluated in 123 patients with DMM and SM cancers.
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Figure 5. Cumulative metachronous Barrett’s adenocarcinoma incidence rates between the LSBE
and SSBE groups. LSBE: long-segment Barrett’s esophagus, SSBE: short-segment Barrett’s esopha-
gus

Table 2. Endoscopic Findings of the Esophagus in Cases with
and without Metachronous BA from Long-segment Barrett’s

Esophagus.

Metachronous BA

Present  Absent
n=3 n=7
Hiatal hernia
Present 3(100) 7 (100)
Absent 0(0) 0(0)
Reflux esophagitis during surveillance endoscopy
Present 2 (67) 3 (43)
Absent 1(33) 4(57)
Maximum length of Barrett’s mucosa
3to<6cm 1(33) 1(14)
6to <9 cm 0(0) 2(29)
29 cm 2(67) 4(57)

Data are expressed as n (%).
BA: Barrett’s adenocarcinoma

apply to only patients with SSBE. The present study demon-
strated that superficial BAs were often detected between 0
and 3 o’clock in patients with SSBE, while they were able
to be detected in any direction in patients with LSBE. The
present study is the second report demonstrating that there is
a statistically significant difference regarding the likely sites
of superficial BA between patients with LSBE and those
with SSBE in the same study cohort. This difference was
originally demonstrated in a single-center study (18) and

subsequently validated in the present multicenter study, al-
though the reason why such a difference was observed be-
tween LSBE and SSBE remains unclear.

On ER for adenocarcinoma of the EGJ, all cases of local
recurrence were reported to occur in the pR1/pRX group, al-
though the local recurrence rate in the pR1/pRX group was
not shown (19). Therefore, it is also believed that pRO resec-
tion reduces local recurrence of superficial BA; however, to
date, data to confirm this have been insufficient. The present
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study offers new evidence that endoscopic pRO resection
may reduce local recurrence of superficial BA. In addition,
in the pR1/pRX group, all three patients experienced local
recurrence within seven months after initial ER. Therefore,
strict endoscopic follow-up should be conducted for at least
one year after ER to detect local recurrence in its early stage
when pRO resection cannot be achieved and no additional
surgery is performed. Meanwhile, in terms of local recur-
rence, such strict follow-up may not be required when pRO
resection is confirmed.

It is necessary to clarify the metastatic risk of superficial
BA in order to determine the indications for additional sur-
gery after ER. In a recent study conducted at high-volume
Japanese centers, lymphovascular involvement, a poorly dif-
ferentiated component, and a lesion size >3 c¢cm were identi-
fied as independent risk factors for metastasis from superfi-
cial esophageal adenocarcinomas (9). Based on these find-
ings, we divided patients into low- and high-risk groups.
This risk classification system for metastasis was validated
and suggested to be useful in patients with superficial BAs
mainly treated at general hospitals. In the present study, 1
patient in the low-risk group had metastasis, and the inva-
sion depth to the submucosa was >500 pm. SM cancers
with invasion depths of >500 um reportedly had a high me-
tastasis risk, although SM invasion was not identified as an
independent risk factor (9). Therefore, such cancers may
need to be considered as being associated with a high risk
of metastasis.

In Western countries, the risk for metachronous neoplasia
is high in patients with LSBE, especially when no ablation
therapy is performed for the remaining Barrett’s esophagus
after ER (11). However, included in the guidelines were the
results of a systematic review (20) stating that there are no
reports from Japan indicating that LSBE cases have in-
creased rates of  metachronous  neoplasia  after
ER (19, 21, 22). To our knowledge, the present study is the
first to demonstrate a high risk for metachronous neoplasia
in patients with LSBE in a Japanese population. This is one
of the few valuable data unique to Japan that cannot be ob-
tained in Western countries, where ablation therapy is per-
formed for the remaining Barrett’s esophagus after ER.
Japanese patients may also require ablation therapy after ER
of BA arising from LSBE, as the American College of Gas-
troenterology clinical guideline recommends (12). However,
at present in Japan, where ablation therapy is not covered by
medical insurance, strict endoscopic surveillance for metach-
ronous neoplasia is required, even if pRO resection is con-
firmed. Our findings are important when considering post-
ER surveillance.

However, the present study demonstrated that patients
with SSBE had a low risk for metachronous adenocarci-
noma. Therefore, in patients with SSBE, neither ablation
therapy for the remaining Barrett’s esophagus nor strict en-
doscopic surveillance may be required after ER when pRO
resection is confirmed.

Several limitations associated with the present study war-

rant mention. First, this was a retrospective study. Second,
post-treatment follow-up was not performed according to a
unified protocol, mainly because of restrictions arising from
the study’s retrospective design. Third, the quality of the en-
doscopic and histologic assessments was a limitation. Im-
munostaining, e.g. for desmin, D2-40, CD31, or CD34, was
not mandatory in all patients, the invasion depth to the sub-
mucosa was not recorded in many cases, a central review of
endoscopic and pathologic findings was not performed, and
the reassessment of the slides was not approved by the eth-
ics committee because it was difficult to obtain separate
written informed consent from the patients. Therefore, the
SM invasion distance could not be evaluated in all cases,
and one case of metastasis was recognized in the low-risk
group. However, in that case, SM invasion distance was
>500 pm, so our results were not inconsistent with the pre-
vious reports (9). Finally, the small sample size was a limi-
tation of this study.

In conclusion, noting the differences in likely sites of su-
perficial BA between LSBE and SSBE may lead to the early
detection of BA. The risk of metachronous BA after ER was
shown to be high in Japanese patients with LSBE, as in
Western patients.

The study protocol was approved first by the ethics committee
of Okayama University Graduate School of Medicine, Dentistry
and Pharmaceutical Sciences and Okayama University Hospital
(the reference number: 1804-047) and subsequently by each in-
stitutional review board. As only anonymous retrospective data
were used in the present study, the opt-out method was used to
obtain informed consent. The ethics committee that approved the
present study waived the need for written informed consent as
part of the study approval.

The datasets used and analyzed in the present study are avail-
able from the corresponding author on reasonable request until
February 28, 2024.
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