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Circumferential Locations of Different Shapes of
Short-segment Barrett’s Esophagus
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Abstract

Objective To clarify the relationship between the shape and circumferential location of non-circumferential
short-segment Barrett’s esophagus (SSBE).

Methods We examined 3,788 subjects (2,497 males, 1,291 females; mean age 52.4 years) who underwent
upper GI endoscopy as part of a detailed medical checkup. The presence of columnar-appearing mucosa 210
mm long in the distal esophagus was diagnosed as BE and then divided into circumferential and non-
circumferential localized types. Localized SSBE was further divided into round and sharp types based on the
shape of the proximal margin.

Results SSBE was endoscopically observed in 197 subjects (5.2%). The numbers of patients with circum-
ferential SSBE, round localized SSBE, and sharp localized SSBE were 38, 114 and 69, respectively. Round
and sharp types of localized SSBE were simultaneously observed in 25 patients. Reflux esophagitis was more
frequently observed in subjects with BE, regardless of type, in comparison to those without BE. Round local-
ized SSBE was found mainly in the left posterior wall of the esophagus in a location similar to the main area
of the esophageal cardiac glands. In contrast, sharp localized SSBE was observed mainly in the right anterior
wall of the esophagus in a location similar to that of esophageal mucosal injury caused by mild type reflux
esophagitis.

Conclusion The location differs between round and sharp localized SSBE, possibly due to differences in

the process of BE development.
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Introduction

The rate of incidence of adenocarcinoma arising from
Barrett’s esophagus (BE) has increased over the past two
decades in Western countries, although the disease remains
rare in Japan and other Asian countries (1-3). In contrast,
the incidence of gastroesophageal reflux disease (GERD)
has been increasing over the past few decades in Asian
countries, and the development of adenocarcinoma from BE
has been an important issue in Asian patients (4-7). Indeed,
the rate of incidence of adenocarcinoma development in the
esophagogastric junction has also been gradually increasing
in Asia (3, 7-10). In Japan, while the prevalence of long-

segment Barrett’s esophagus (LSBE) is rare, the number of
cases of adenocarcinoma developing from short-segment
Barrett’s esophagus (SSBE) has increased (3, 7-12). As a re-
sult, patients with SSBE are considered to be the main
population in Asian countries requiring endoscopic surveil-
lance to detect esophageal adenocarcinoma.

BE is an acquired condition resulting from gastroe-
sophageal reflux disease (13, 14). Indeed, the shape of
SSBE sometimes resembles that of esophageal mucosal in-
jury matching Los Angeles (LA) classification (15) A and B
grade reflux esophagitis, which sharply extends to the proxi-
mal part of the esophagus. Previously, Nakanishi et al. con-
ducted a detailed histological study of surgical specimens
and reported that columnar epithelial islands arising from
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Figure 1. (a) Endoscopic image and (b) proposed schematic
illustration of the circumferential location of short-segment
Barrett’s esophagus (SSBE). The pink area in the illustration

indicates circumferential SSBE [SSBE (C)].

the esophageal cardiac glands play an important role in the
development of SSBE (16). Esophageal cardiac glands can
be visualized as yellow-colored elevated areas in the distal
esophagus using endoscopy (17-19). We recently reported
that the location of esophageal cardiac glands was mainly
on the left-posterior side of the esophageal wall, which is
opposite the main site of mucosal injury in patients with LA
grade A or B reflux esophagitis (19-22). Therefore, there
may be differences regarding the shape and circumferential
location between SSBE arising from an esophageal cardiac
gland and that arising during the healing process of esopha-
geal mucosal injury caused by gastric acid reflux.

In the present study, we attempted to determine the cir-
cumferential location of SSBE after dividing
circumferential localized SSBE into two types (round and
sharp) based on the shape of the proximal margin.

non-

Materials and Methods

The study subjects were individuals who visited the
Health Center of Shimane Environment and Health Public
Corporation for a detailed medical checkup between April
2014 and March 2015. The majority was socially active and
productive and considered to be socioeconomically middle
class. Subjects with a history of gastric surgery were not in-
cluded in this study, and only the first endoscopic examina-
tion was analyzed in those who underwent upper GI endo-

scopy twice during the study period. Subjects who had taken
medications such as proton pump inhibitors or H2 receptor
antagonists were excluded. All upper endoscopic examina-
tions were performed by licensed experienced endoscopists
(K.A., TM., S.T.) using an EG-530NW or EG-530NP endo-
scope (Fujifilm, Tokyo, Japan). At our institute, all upper
endoscopic examinations are performed in an unsedated
condition without any anti-cholinergic drugs, and the endo-
scope is mainly inserted transnasally.

The criterion for an endoscopic diagnosis of Barrett’s epi-
thelium was the observation of columnar-appearing mucosa
in the area between the squamocolumnar and esophagogas-
tric junction. In this study, the esophagogastric junction was
defined as the distal margin of the palisade vessels, based on
the criteria of The Japan Esophageal Society (23), while en-
doscopically detected columnar-appearing mucosa of the dis-
tal esophagus was diagnosed as BE when the mucosa was
210 mm long, since a detailed endoscopic observation could
demonstrate the presence of BE under 10 mm and the pres-
ence of BE under 10 mm is recognized differently based on
the conditions of the endoscopic observation (24, 25). BE
with a circumferential length >3 cm was defined as LSBE,
while that with a length of 1-3 cm was defined as SSBE in
this study. When SSBE was endoscopically observed, we
designated that as circumferential or localized type, based
on the shape. In addition, localized SSBE was further di-
vided into round and sharp types, based on the shape of the
proximal margin (Fig. 1-3). The circumferential location of
localized SSBE in the esophageal wall was determined and
expressed according to the numbers on a clock face. For ex-
ample, localized SSBE in the anterior wall was considered
to be located in the 12 o’clock position, while that in the
right wall was located in the 3 o’clock position. When mul-
tiple areas of localized SSBE were present, the circumferen-
tial positions of all were recorded. Occasionally, the round
type of localized SSBE extended in a transverse manner. In
the present study, SSBE in all directions was recorded.

The endoscopic findings of reflux esophagitis were evalu-
ated using the LA classification (15), and individuals with a
grade of A, B, C, or D were judged as positive. The size of
the diaphragmatic hiatus was assessed during endoscopy by
comparing the width of the cardiac opening with the diame-
ter of the shaft used for the observation at the cardiac por-
tion and then assigned to 1 of 3 groups (<1.0, 1.0-2.0, >2.0
cm). The degree of gastric mucosal atrophy was endoscopi-
cally evaluated using the classification of Kimura and
Takemoto, with gastric mucosal atrophy divided into 6
groups (C1, C2, C3, O1, 02, 03) (26). It has been shown
that the gastric acid secretion in patients with gastric mu-
cosal atrophy decreases in a successive manner from CI1 to
03 (27). In this study, we defined C1-3 as closed-type and
0O1-O3 as open-type gastric mucosal atrophy. Three expert
endoscopists (K.A., T.M., S.T.) simultaneously reviewed all
of the endoscopic images from each subject, and the diagno-
sis of each endoscopic finding was made. If there were any
inconsistencies in the reading of the endoscopic images be-
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Figure 2. (a) Endoscopic image and (b) schematic illustra-
tion of localized short-segment Barrett’s esophagus (SSBE).
The pink area in the illustration indicates SSBE. Both sharp (S)
and round (R) types of localized SSBE are shown.

tween the three endoscopists, the final diagnosis was de-
cided by one endoscopist (K.A.).

Statistical analyses were performed using the chi-squared
and Mann-Whitney U tests with the Stat View 5.0 software
program (Abacus Concepts, Berkeley, USA) for Macintosh.
Differences of p<0.05 were considered to be statistically sig-
nificant.

This study was performed in accordance with the Decla-
ration of Helsinki, and the protocol was approved by the
ethics committee of the Shimane Environment and Health
Public Corporation. Written informed consent indicating that
clinical data would be used for a clinical study without the
release of individual information was obtained from all sub-
jects before performing the medical checkups.

Results

A total of 3,788 individuals (2,497 males, 1,291 females;
mean age 52.4 years) who underwent an upper GI endo-
scopy examination between April 2014 and March 2015
were enrolled as subjects. Of those, 198 (5.2%) were endo-
scopically found to have BE>210 mm in length. Only 1 had
LSBE, and that subject was excluded from the analysis.
There were 38 subjects with circumferential SSBE, while
114 had round localized SSBE and 69 sharp localized
SSBE. The round and sharp types of localized SSBE were
simultaneously observed in 25 cases, so these cases were as-

ECG

Q
OFECG

Figure 3. (a) Endoscopic image and (b) schematic illustra-
tion of round type localized short-segment Barrett’s esophagus
[SSBE (R)]. The pink area in the illustration indicates SSBE,
and the yellow spots indicate the esophageal cardiac glands.
Some cases with SSBE (R) had endoscopically visible esopha-

geal cardiac glands.

signed to both type groups. The characteristics of the sub-
jects by type of BE are shown in Table. On comparing the
subjects with and without BE, those with circumferential
SSBE tended to be older. The proportion of males, habitual
drinkers and current smokers among the cases with sharp lo-
calized SSBE were greater than among those without BE.
Reflux esophagitis was more frequently observed in cases
with SSBE regardless of type than in those without BE.
Furthermore, the size of the diaphragmatic hiatus was larger
in cases with circumferential SSBE and sharp localized
SSBE than in other types. The degree of gastric mucosal at-
rophy was not markedly different between the groups.

When the circumferential locations of SSBE were exam-
ined, there was an apparent difference between the round
and sharp SSBE (Fig. 4). Round localized SSBE was mainly
located in the left posterior wall of the esophagus, whereas
sharp localized SSBE was primarily localized in the right
anterior wall of the esophagus.

Discussion

The prevalence of LSBE in Asian countries, including Ja-
pan, is lower than in Western countries, while SSBE is more
common in Asia (7-9, 11, 28-30). The malignant potential
of SSBE is high, and the majority of esophageal adenocarci-
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Table. Characteristics of Subjects without and with Each Type of SSBE.
. With circumferential ~ With round localized =~ With sharp localized
Without BE SSBE SSBE SSBE
Gender (male/female) 2,356/1,235 29/9 73/41 56/13*
(65.6/34.4) (76.3/23.7) (64.0/36.0) (81.2/18.8)
Age in years (mean+SD) 52.3+9.2 57.6+8.4%* 53.4+9.2 52.7+9.6
BMI 22.9+33 23.0+2.7 22.6+3.0 22.9+33
Habitual drinking 2,039 (56.8) 22 (57.9) 75 (65.8) 47 (68.1)
Current smoking 725 (20.2) 12 (31.6) 22(19.3) 15 21.7)
Reflux esophagitis 335(9.3) 11 (28.9)* 21 (18.4)* 21 (30.4)*
Size of diaphragmatic hiatus
<1.0/1.0-2.0/>2.0 cm 2,863/670/58 16/20/2%* 96/16/2 56/13/0

(79.7/18.7/1.6)
Gastric mucosal atrophy

3,072/519
(85.5/14.5)

Closed / open type

(42.1/52.6/5.3)

3177
(81.6/18.4)

(84.2/14.0/1.8) (81.2/18.8/0)

96/18
(84.2/15.8)

61/8
(88.4/11.6)

BE: Barrett’s esophagus, SSBE: short segment Barrett’s esophagus, BMI: body mass index. Habitual drinking: drinking at 3 or more

days per week. With anti-secretory drugs: Subjects with medication of proton pump inhibitors or H2 receptor antagonists. Closed and

open type of gastric mucosal atrophy: C1-3 and O1-3 of the classification of Kimura and Takemoto.

Data are shown as the mean+SD. Values in parentheses are percentages of cases. *Compared to subjects without BE (p<0.05).

Figure 4. Circumferential locations of (a) round and (b) sharp localized short-segment Barrett’s

esophagus (SSBE). The locations are shown based on a clock face orientation. The numbers represent

the number of SSBE lesions on each side of the esophageal wall.

noma cases in Asian patients have been reported to originate
from SSBE (3, 7-10); as such, endoscopic surveillance is
considered to be important for detecting early-stage esopha-
geal adenocarcinoma in both LSBE and SSBE cases. In the
present study, we made a diagnosis of BE when the length
was 210 mm and noted a prevalence of 5.2% in subjects
who underwent an endoscopic examination as part of an an-
nual medical checkup. The prevalence of BE in our subjects
was lower than that in other Japanese groups, including re-
cent endoscopic studies that found that 20.8-85.9% of par-
ticipants had BE, including ultra-short-segment BE (11, 12).
Therefore, a majority of endoscopically observed cases of
SSBE in Japanese subjects seems to be <10 mm in length.
In addition, the prevalence of SSBE in subjects who under-
went upper GI endoscopy for a detailed medical checkup
might be lower than that in patients who visited the clinics
due to upper gastrointestinal symptoms.

Gastric acid reflux is considered to have an important re-
lationship with the incidence of BE (12, 13), although the
precise mechanism of its generation remains unclear. Several
factors, such as gender, aging, obesity, alcohol intake, smok-
ing, the size of the diaphragmatic hiatus and gastric mucosal
atrophy, have been repeatedly shown to correlate with gas-
tric acid reflux (4-6). In this study, we observed greater pro-
portions of male subjects, habitual drinkers and current
smokers among subjects with sharp localized SSBE than
among those without BE. In addition, the numbers of cases
having reflux esophagitis among subjects with all types of
SSBE were greater than among those without BE. Further-
more, the size of the diaphragmatic hiatus was larger in
cases with circumferential SSBE and sharp localized SSBE
than those with other types. Therefore, gastric acid reflux is
considered to have an important role in the development of
all types of SSBE, although the degree of gastric mucosal
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atrophy was not markedly different between the subjects
with and without SSBE.

To our knowledge, this study demonstrated for the first
time the difference in the main location between round and
sharp localized SSBE. Previously, esophageal mucosal injury
in mild-type (LA grade A, B) reflux esophagitis cases was
found to be mainly located in the right anterior wall of the
lower esophagus (20-22), while our findings showed that
sharp localized SSBE also exists mainly in that location.
Male predominance, as well as frequent drinking and smok-
ing, were noted in the subjects with sharp localized SSBE,
characteristics that have been repeatedly reported to be ob-
served in patients with reflux esophagitis (4-6, 31-35). In
addition, the shape of sharp localized SSBE resembles that
of esophageal longitudinal mucosal injury associated with
mild reflux esophagitis, indicating that it is mainly formed
during the healing process of esophageal mucosal injury in
subjects with mild reflux esophagitis. In contrast, round lo-
calized SSBE mainly exists in the left posterior wall of the
esophagus. This location was similar to that of the esopha-
geal cardiac glands, as was recently reported by Hanada et
al. (19). In addition, the esophageal cardiac glands have
been occasionally observed in cases with round localized
SSBE. Nakanishi et al. performed a detailed histological
study of surgical specimens and reported that columnar epi-
thelial islands arising from the esophageal cardiac glands
have an important role in the development of SSBE (16).
Therefore, we believe that round, localized SSBE mainly
originates from those glands. Our speculations concerning
the different origins of BE between sharp and round local-
ized SSBE should be confirmed in a long-term endoscopy
observation study in cases with mild-type reflux esophagitis
and the presence of esophageal cardiac glands.

Our study has several limitations, including its cross-
sectional nature and one-year period of observations, which
prevented us from examining time-course changes, although
the morphological shape of BE can change over an extended
period of time. Another important issue is how circumferen-
tial BE develops, and the morphological characteristics of
BE in young and older subjects may provide additional in-
formation to consider when discussing its development. The
majority of our subjects was socially active and productive,
with relatively few very young and elderly individuals. A
large-scale prospective population-based study is needed to
clarify the morphological changes of BE associated with ag-
ing. In addition, the inter-observer agreement in the diagno-
sis of shape and location of SSBE could not evaluated in
this study, since all three endoscopists at our institute simul-
taneously reviewed all endoscopic images from each subject
to determine the shape and location of SSBE. Furthermore,
we did not perform histological examinations to detect the
presence of intestinal metaplasia, which is considered to be
important for the diagnosis of BE in the US and European
countries, as well as for determining the risk of progression
to adenocarcinoma (24, 25). Therefore, we did not examine
the difference between round and sharp localized SSBE in

the risk of progression to adenocarcinoma. However, previ-
ous studies have reported that adenocarcinomas progressing
from SSBE were mainly located in the right anterior wall of
the esophagus (36, 37), which corresponds to the sharp type
of localized SSBE shown in our study. Thus, the risk of pro-
gression to adenocarcinoma might be higher in cases with
sharp localized SSBE than in those with round localized
SSBE. Recently, the presence of histological intestinal meta-
plasia has been evaluated based on the mucosal patterns of
BE, which can be determined via both magnified and non-
magnified endoscopic observations (38-42). The difference
in the histology and/or mucosal patterns of different types of
SSBE should be investigated to clarify the associated risk of
progression to adenocarcinoma.

In conclusion, we observed a difference in the location
between round and sharp localized SSBE. In subjects with
round localized SSBE, the location of BE was mainly in the
left posterior wall of the esophagus, whereas that in cases
with sharp localized SSBE was mainly in the right anterior
esophagus wall. The differences in the location between
round and sharp localized SSBE might be caused by differ-
ences in the process of BE development.
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