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Abstract

Background 1In Japan, palisade vessels (PV) are used to
distinguish the esophagogastric junction (EGJ). Elsewhere,
the EGJ is defined by the upper end of the gastric folds (GF)
and PV are considered difficult to detect. This study evalu-
ated the detection rate of PV in Western patients with Bar-
rett’s esophagus (BE) using white light imaging (WLI) and
narrow band imaging (NBI), and quantified any discordance
between Western and Japanese criteria for the EGJ.
Methods In 25 BE patients, the presence and location of
PV and GF were determined and biopsies were obtained.
High-quality images of the EGJ were collected under dif-
ferent conditions (insufflations—desufflation, WLI-NBI,
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forward-retroflex approach), resulting in eight different
images per patient. The presence of PV on each still image
was assessed by a panel of six Western and Japanese
endoscopists with expertise in BE.

Results PV were observed in > 1 images by a majority of
the panel (> 4 raters)in 100 % of patients during insufflation
versus 60 % during desufflation (p < 0.001). WLI and NBI
detected PV in 100 and 92 %, respectively (p = 0.50).
Interobserver agreement of the panel was ‘moderate’
(x = 0.51). During endoscopy PV were located a median of
1 cm distal of the GF in 15 patients (63 %), with intestinal
metaplasia (IM) in this discordant zone, in 27 % of patients.
Conclusions PV are visible in most Western BE patients
and are best inspected during insufflation. The location of
the GF and PV differed in a substantial group of patients,
partially with IM in this discordant zone.

Keywords Palisade vessels - Barrett’s esophagus -
Esophagogastric junction - Gastric folds

Abbreviations
BE Barrett’s epithelium

EAC Esophageal adenocarcinoma
EGJ  Esophagogastric junction
NBI  Narrow band imaging

PV Palisade vessels
WLI  White light imaging

Introduction

Barrett’s esophagus (BE) is a premalignant condition for
the development of esophageal adenocarcinoma (EAC) [1,
2]. The prevalence of BE has been estimated at 1.6 % in
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Europe and 1.7-5.6 % in the USA [3-6]. In contrast, for
Japan, a prevalence up to 19.9 % has been reported in
studies where the endoscopic diagnosis was histologically
confirmed [7, 8], and even up to 37.4 % in studies solely
based on endoscopic diagnosis [8, 9]. Among BE patients,
the proportion of longer BE segments is generally higher in
Western countries, whereas in Japan, short BE segments
are more frequently found [3, 8, 10]. Progression rates to
esophageal neoplasia are higher in longer BE segments [11,
12]. The combination of BE segment length and progres-
sion rates also seems to be reflected in the difference in
estimated incidence of EAC between Western and Japa-
nese BE patients (2.58 vs. 0.3 per 100,000, respectively)
[13, 14].

A factor that may contribute to this difference in BE
detection is the definition of the esophagogastric junction
(EGJ) as the distal margin of the BE segment. In Western
guidelines, the upper end of the gastric mucosal folds is
considered the landmark for the EGJ [2]. This landmark is
easily detectable in Western patients. However, its position
may be inconsistent by factors such as air insufflation or
deep inspiration. Therefore, the position of the upper end of
the gastric folds (GF) is assessed in deflated condition [15].
However, this inconsistency influences the detection of
short BE and studies have shown that the interobserver
agreement for BE segments shorter than 1 cm is poor [15].

The Japanese guidelines consider the most distal extent
of the palisade vessels (PV) to be the endoscopic definition
of the EGJ [16]. PV are thin, longitudinal vessels present in
the mucosal layer within the lower esophageal sphincter,
descending into the submucosa once entering the cardia.
PV are most easily assessed in a distended esophagus.
Although always in a consistent location, Western endo-
scopists generally do not use the PV as a landmark since
they are faint and cannot always be clearly visualized in
Western BE patients [15].

Over the past decade, endoscopic imaging has improved
markedly with new techniques such as high resolution,
magnification, and image-enhanced endoscopy. Narrow
band imaging (NBI) is an established optical chromoen-
doscopy technique that highlights mucosal surface patterns
and microvascular details by utilizing short wavelength
light, and may thus improve visualization of PV [17]. In the
latest version, the NBI mode has increased brightness
combined with dual-focus high-resolution endoscopy. This
may facilitate the detection of PV in the Western BE
population.

The aims of this study were to prospectively evaluate
the detection rate of PV in Western BE patients, to quantify
any discordance between the Western and Japanese criteria
for the distal margin of the Barrett segment, and to evaluate
the clinical relevance of this discordance.

Methods
Patient selection

For this prospective observational study, consecutive
patients were enrolled between March 2012 and May 2013
at the St. Antonius Hospital (Nieuwegein, The Nether-
lands), a tertiary center for the treatment of BE and early
esophageal neoplasia. This study was approved by the local
institutional review board. Written informed consent was
obtained from all study patients. Patients were considered
eligible if they met the following criteria: (1) age between
18 and 80 years; (2) BE with minimum length of > 2 cm
as pointed out by prior endoscopic examination; (3)
scheduled for surveillance endoscopy; (4) written informed
consent.

Patients were excluded if: (1) previous biopsies of the
most distal 2 cm BE showed high-grade dysplasia or ade-
nocarcinoma; (2) any prior endoscopic treatment for Bar-
rett’s dysplasia or cancer; (3) any prior surgical
intervention at the distal esophagus or proximal stomach;
(4) any visible abnormalities in the distal esophagus at
study endoscopy; (5) presence of severe stricture in the
distal esophagus impairing passage of the endoscope at
study endoscopy; (6) presence of esophageal varices at
study endoscopy.

Endoscopic procedure

Endoscopy was performed by a Western endoscopist with
extensive experience in the diagnosis and treatment of BE
and early esophageal neoplasia (B.W.) assisted by a Japa-
nese endoscopist (O.G.), under conscious sedation (mida-
zolam or propofol). Initial standard surveillance imaging of
the entire Barrett’s segment was performed according to
international guidelines using a HDTV endoscopy system
(GIF-HQ190 endoscope and EXERA III endoscopy sys-
tem, Olympus Medical Systems, Hamburg, Germany) [18].

In all patients considered eligible for inclusion, endo-
scopic landmarks (such as the diaphragmatic pinch, and the
maximum and circumferential extent of the Barrett’s seg-
ment) were recorded on a case record form. The distance of
the GF to the incisors was determined in inflated and
deflated condition. Then, in case of visible PV, their
location was assessed in inflated and deflated state. Any
difference in distance between the top of the GF and the
distal end of the PV, both assessed in their optimal con-
dition according to current guidelines (deflated and infla-
ted, respectively), was considered a ‘zone of discordance’.

Subsequently, high-quality still images (no magnifica-
tion) of the EGJ in overview were obtained, further
subdivided into eight categories: forward approach—white
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Fig. 1 Different endoscopic images for the assessment of palisade
vessels. The presence of palisade vessels was assessed in endoscopic
images in eight conditions by a panel of six endoscopists: forward
approach—white light imaging (WLI)—insufflation (a); forward—WLI-

light imaging (WLID-insufflation (A); forward—WLI-
desufflation (B); forward—NBI-insufflation (C); forward—
NBI-desufflation (D); retroflex—WLI-insufflation (E);
retroflex—WLI-desufflation (F); retroflex—NBI-insufflation
(G); retroflex—-NBI-desufflation (H). Thus, per patient,
eight high-quality images were collected, anonymized,
and stored.

Finally, two biopsies were obtained from the cardia
(< 1 cm below the distal end of the PV, or < 1 cm below
the GF in case of absence of PV), two biopsies from the
‘zone of discordance’ when present, and four-quadrant
biopsies 1 cm proximal of the GF (according to the Seattle
protocol for random biopsy during Barrett surveillance
[19]). Biopsies were obtained with a standard biopsy for-
ceps (SwingJaw 2.45 mm, Olympus Medical Systems,
Hamburg, Germany). Endoscopic images of every biopsy
procedure from the zone of discordance were collected to
document the accuracy of targeting these biopsies. Follow-
up or additional treatment endoscopy was scheduled
according to international guidelines [18].

Histology

The biopsies were fixated in buffered 10 % formalin for at
least 24 h, embedded in paraffin, cut into 4-pm slides and
stained with hematoxylin and eosin (H&E), alcian blue,
and P53 immunostaining according to the routine biopsy
processing protocol. All biopsies were evaluated by an
expert pathologist in BE (C.S.). The presence of intestinal
metaplasia (IM) was scored and the revised Vienna clas-
sification was used for grading the dysplasia [20].

@ Springer

desufflation (b); forward—narrow band imaging (NBI)-insufflation
(¢); forward—-NBI-desufflation (d); retroflex—WLI-insufflation (e);
retroflex—WLI-desufflation (f); retroflex—NBI-insufflation (g); retro-
flex—NBI-desufflation (h)

Image assessment

All endoscopic images were incorporated in a slideshow
(Adobe Acrobat 10, Adobe Systems Incorporated, USA)
with the same size and resolution. The order of images was
randomized using the Statistical Software Package (SPSS
version 20.0.0.1 for Windows, Chicago, IL, USA). A panel
of three Western endoscopists (E.S., B.S., and R.B.), with
expertise in the endoscopic detection and treatment of early
neoplasia in BE, and three Japanese endoscopists (T.U.,
J.H., and Y.O.), with experience in the detection of PV,
scored all images for the presence of PV (Fig. 1).

Beforehand, all observers were informed about PV by a
5-min automated presentation. In this presentation, the
background, recognition, and schematic images of PV were
discussed followed by a subset of 16 endoscopic images
obtained under different conditions (comparable to the
images used in the experiment) in which the PV were
pointed out.

The presence of PV was scored in all images on a three-
point scale (present—in doubt—absent). The ‘in doubt’ cat-
egory was added to prevent random guessing in case of
uncertainty by an endoscopist from the panel. The panel
was blinded for the results of the real-time endoscopy and
for the histological outcome.

Study outcomes
The primary outcome of this study was the proportion of

Western BE patients with visible PV on endoscopy using
WLI and NBI. The secondary outcomes of this study were:
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(1) the proportion of patients with visible PV with WLI or
NBI, specified by the approach (forward or retroflex); (2)
the interobserver agreement for the visualization of the PV
in each combination of conditions (eight categories as
pointed out earlier); (3) proportion of patients with a ‘zone
of discordance’; (4) proportion of biopsies containing IM in
the cardia, in the zone of discordance and just proximal to
the top of the GF.

Image assessment and statistical analysis

Data for analysis were available from the real-time (location
of endoscopic landmarks and histologic presence of IM) as
well as from the image assessment. For the image assess-
ment, four images per condition (for example NBI) were
available for analysis. Images in which PV were seen with
certainty by the panel were desired for analysis. Therefore,
all images scored as “in doubt” were considered “absent”,
resulting in a binary “present” or “absent” analysis. Indi-
vidual images were used for a per-image analysis. Per-image
PV were defined as ‘visible’ when considered present by a
majority (> 4) of the panel. For a per-patient analysis, PV
were considered present in a patient in a certain condition
when at least one of the four images contained ‘visible’ PV as
scored in the per-image analysis.

The analyses of the proportion of patients with visible
PV using WLI versus NBI (and specified per approach) and
the interobserver agreement were based on the image
assessment, for which the effect of insufflation was first
confirmed by analysis (since insufflation is known to be a
factor of influence), followed by the effects of type of
imaging and then approach. The proportion of patients with
visible PV using WLI versus NBI was analyzed in a per-
image and a per-patient analysis. The interobserver
agreement was analyzed based on a per-image analysis.

The analyses of the proportion of patients with a zone of
discordance and the proportion of biopsies containing IM
were based on the real-time data with a per-patient anal-
ysis. In addition, a per-biopsy analysis was performed for
the presence of IM in biopsies.

Statistical analysis was performed with SPSS version
20.0.0.1. For descriptive statistics, mean with standard
deviation was used for normal distributed data and median
with interquartile range (IQR) for variables with a skewed
distribution. Since multiple images were collected per
patient, paired analysis was performed: continuous data
were compared with either a paired ¢ test (normally dis-
tributed data) or a Wilcoxon signed-rank test (not normally
distributed data); proportions were compared with McNe-
mar’s test. Interobserver agreement was calculated with the
Fleiss kappa for multiple observers. The outcome was
interpreted according to the classification by Landis and
Koch [21] (0 ‘poor’ agreement; 0.00-0.20 ‘slight’

agreement; 0.21-0.40 ‘fair’ agreement; 0.41-0.60 ‘mod-
erate’ agreement; 0.61-0.80 ‘substantial’ agreement;
0.81-1.00 ‘almost perfect’ agreement).

Sample size estimation

Although assessed in patients with a Japanese background,
the rate of visualization of PV found in an earlier study was
17 % with WLI, and 58 % with NBI [17]. Based on these
percentages, we anticipated that by using a two-sided
equivalence test (nQuery Adviser, version 7.0) with a 5 %
significance level, a power of 80 and a 15 % drop-out, 25
patients needed to be enrolled in this study to assess the
detection rate of PV with WLI versus NBI in Western
patients.

Results

Patients and images

The baseline patient characteristics of the 25 patients are
listed in Table 1. One image of each combination of con-
ditions per patient resulted in a total of 200 images for
image assessment.

Optimal visibility of palisade vessels

Per-image analysis showed 115 images [58 % (95 % CI
51-64)] in which PV were considered visible. Of these, 81

Table 1 Patient characteristics

Patients, total number 25
Gender (male:female) 19:6
Age (years), median (IQR) 66 (58-70)
Ethnicity: Caucasian, n (%) 25 (100 %)
Use of proton pump inhibitor 25 (100 %)
Prague classification, median (IQR)
Circumferential extent (cm) 5 (2-8)
Maximum extent (cm) 7 (4-9)
Worst pathology in prior endoscopies, n (%)
Non-dysplastic 11 (44 %)
Indefinite for dysplasia 1 (4 %)
Low grade dysplasia 13 (52 %)
Other characteristics in the distal esophagus
Reflux esophagitis, n (%)
Grade A 1 (4 %)
Grade B 14 %)
Grade C 1 (4 %)?
Grade D 0 (0 %)

* Erosive esophagitis was not located around EGJ
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Table 2 Optimal visibility of palisade vessels

White light imaging
PV + according to majority
of the panel (> 4 of 6)

Narrow band imaging
PV + according to majority
of the panel (> 4 of 6)

PV visible independent of approach
Specified per approach

PV in forward and retroflex 17 (68 %)
PV in forward, but not retroflex 4 (16 %)
PV in retroflex, but not forward 4 (16 %)

25 (100 %)*

23 (92 %)*

16 (64 %)
4 (16 %)
3 (12 %)

The visibility of palisade vessels was measured in optimal condition (i.e., insufflation). No significant difference was found between the detection
with white light imaging and narrow band imaging. Approach did not influence the detection rates of palisade vessels

PV palisade vessels
* McNemar’s test: p = 0.50

images [70 % (95 % CI 62-78)] were in insufflation and 34
images [17 % (95 % CI 26-43)] in desufflation
(p < 0.001). In the per-patient analysis, this resulted in
visible PV in 25 patients [100 % (95 % CI 87-100)] during
insufflation [in median 4 (IQR 2-4) of the four available
insufflation images per patient], whereas PV were recog-
nized in 15 patients [60 % (95 % CI 41-77)] in deflated
condition [in median 1 (IQR 0-3) of the four desufflation
images per patient]; p < 0.001.

Since the effect of insufflation was confirmed, further
analysis was performed with the 100 images in inflated
condition to value the clinically relevant effects of type of
imaging (WLI vs. NBI) and the approach (forward vs.
retroflex). Per-image analysis showed that PV were visible
in 42/50 WLI images [84 % (95 % CI 71-92)] and in 39/50
NBI images [78 % [95 % CI 65-87)]; p = 0.44. In the per-
patient analysis this resulted in 25 patients [100 % (95 %
CI 86-100)] with visible PV during WLI [in median 2
(IQR 1-2) of the 2 WLI images per patient] and in 23
patients [92 % (95 % CI 74-99)] during NBI [in median 2
(IQR 1-2) of the 2 NBI images per patient]. As shown in
Table 2, further specification per approach (forward or
retroflex, or a combination thereof) did not show any
differences.

Interobserver agreement

Per-image analysis showed that the overall interobserver
agreement for the presence of PV in images was ‘moder-
ate’ [k 0.51 (95 % CI 0.47-0.54)]. Table 3 displays the
presence of PV with the corresponding interobserver
agreement in the eight different combinations of condi-
tions. The overall interobserver agreement was ‘moderate’
within both subgroups of the panel: xk 0.53 (95 % CI
0.45-0.61) amongst the Japanese endoscopists and x 0.42
(95 % CI 0.34-0.50) amongst the Western endoscopists. In
every condition, the agreement amongst Western endo-
scopists was slightly lower compared to the agreement of

@ Springer

the Japanese endoscopists, but in optimal condition (in-
flated) remained still ‘fair’ to ‘moderate’.

Defining the esophagogastric junction

Figure 2 shows the presence and location of the GF and PV
during real-time endoscopy. PV were observed in 24/25
[96 % (95 % CI 80—-100)] patients, in line with the photo
assessment of the panel. With both landmarks measured in
optimal condition, 15 of these 24 patients [63 % [95 % CI
41-81)] had a ‘zone of discordance’ with the top of the GF
located median 1 cm (range, 1-2 cm) proximal to the PV.

Intestinal metaplasia in different zones

Figure 3 shows the per-biopsy and a per-patient analysis of
the presence of IM in biopsies obtained from the different
zones in the 15 patients with a zone of discordance. In four
[27 % (95 % CI 8-55) of these patients, IM was found in
one or more biopsies in this zone of discordance [16 %
[95 % CI 6-35] of all 25 patients].

Low-grade dysplasia was observed in three biopsies in
three different patients, all obtained proximal to the upper
end of the GF (i.e., Barrett’s epithelium). No dysplasia was
found in biopsies obtained in the cardia or from any ‘zone
of discordance’.

Discussion

In 2006, the Prague classification was introduced to
describe the endoscopic extent of BE. This classification
used the top of the GF as landmark for the distal BE seg-
ment [15]. The working group responsible for this classi-
fication considered the use of the PV for this purpose but
argued that in most BE patients the PV are not visible with
standard endoscopic imaging and may be less clear in case
of reflux esophagitis. Other investigators, however, have
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Table 3 Visibility of palisade vessels in different conditions

Unanimity in

IOA (Western)

IOA (Japanese) Unanimity in

IOA of complete

Images with Endoscopists
panel

visible PV

Total

presence/absence
of PV (Western)

n (%)

presence/absence
of PV (Japanese)

n (%)

detecting PVs
per image

images

K (95 % CI)

K (95 % CI)

K (95 % CI)

Median (IQR)

n (%)

18 (72)
15 (60)
18 (72)
10 (40)
16 (64)
13 (52)
18 (72)

0.42 (0.19-0.64)
0.46 (0.29-0.68)
0.39 (0.16-0.61)

20 (80)

0.62 (0.39-0.85)
0.46 (0.23-0.69)
0.47 (0.24-0.69)
0.33 (0.11-0.56)
0.50 (0.27-0.72)
0.31 (0.08-0.54)
0.58 (0.36-0.81)
0.24 (0.01-0.46)
0.53 (0.45-0.61)

0.57 (0.47-0.67)
0.44 (0.34-0.54)
0.49 (0.39-0.59)
0.32 (0.22-0.42)
0.41 (0.31-0.51)
0.30 (0.19-0.40)
0.53 (0.43-0.63)
0.29 (0.19-0.39)
0.51 (0.47-0.54)

25 21 (84) 6 (4-6)

FV-WLI-insufflation

15 (60)
18 (72)
13 (52)
21 (84)

2 (0-4.5)
6 (4-6)

25 9 (36)
20 (80)

FV-WLI-desufflation
FV-NBI-insufflation

25

0.18 (—0.05-0.40)
0.34 (0.12-0.57)

14 (56) 5 (2-5)
21 (84)

25

FV-NBI-desufflation

6 (5-6)

25

RV-WLI-insufflation

0.12 (—0.10-0.35)
0.49 (0.26-0.72)

14 (56)
20 (80)

25 4 (16) 1 (0-3)
19 (76)

RV-WLI-desufflation
RV-NBI-insufflation

6 (3.5-6)
2 (1-4)

25

9 (36)

0.14 (—0.08-0.37)
0.42 (0.34-0.50)

12 (48)

25 7 (28)

RV-NBI-desufflation
Overall agreement

Per patient, eight images in different conditions were obtained. Palisade vessels were frequently detected in the images in inflated condition by the majority (> 4) of the panel, with

acceptable interobserver agreements. The three Japanese endoscopists in the panel, familiar with the detection of palisade vessels, had a slightly better agreement than the three Western
endoscopists. Kappa values may show no direct relation to the unanimity in the presence or absence of PV according to the panel due to a type II kappa paradox caused by a difference in

distribution of marginals (non-unanimous decisions) [34]

PV palisade vessels, NBI narrow band imaging, WLI white light imaging, FV forward view, RV retroflex view

claimed that the PV are the appropriate landmark for this
distal end of the BE segment. Yet, the vast majority of
publications related the Japanese population only [8, 17,
22-25]. Western guidelines use the upper end of GF as the
distal landmark for BE [15]. In contrast, Japanese guide-
lines have continued to use the location of the PV for this
purpose. In this study, we found that current endoscopic
imaging techniques allow detection of PV in the majority
of our Dutch patients with BE. In addition, we found that in
63 % of these patients there is a discrepancy in the location
of the GF and the PV.

Current Japanese guidelines state that PV are best
assessed in a distended esophagus [16]. Data in our study
confirm this: PV were detected in a lower number of
images in deflated condition. Further assessment of the
influence of type of imaging and approach was therefore
performed in the images in inflated condition. Remarkably,
by the majority of our panel, PV were observed in 100 %
of patients with conventional WLI, whereas this was in
92 % of patients using NBI. In the study by Hamamoto
et al. [17]., the detection rate of PV with WLI was much
lower compared to NBI. The use of high-definition tech-
niques in our study may explain the loss of benefit for NBI
over WLI in the detection of PV. Equal to the type of
imaging, approach (forward or inversion) did not seem to
significantly improve the detection of PV.

In our per-image analysis, the overall interobserver
agreement of our panel was ‘moderate’ (x 0.51). The
‘moderate’ interobserver agreement was mainly for images
in inflated condition, whereas the interobserver agreement
was only ‘fair’ for images in deflated condition. The study
by Kusano et al. [26] found an ‘excellent’ overall inter-
observer agreement (x 0.88) for the detection of PV. This
was, however, performed during real-time non-BE-related
endoscopy with a single presence/absence-score for visible
PV in a per-patient analysis, and not specified to certain
conditions. Moreover, the agreement was based on the
scores of two endoscopists versus six in our study.

For our study, we used two ‘groups of observers’: three
Western endoscopists, with extensive experience in the
diagnosis and treatment of BE but unfamiliar using PV for
describing BE, and three Japanese endoscopists, familiar
with using PV as landmark for the EGJ. The interobserver
agreement amongst Japanese endoscopists ranged from x
0.47 to 0.62 for ‘insufflation’ images. The three Western
endoscopists had a slightly lower, but not significant,
interobserver agreement (x 0.34-0.49) which may reflect
their relative inexperience in using PV as a BE landmark.

During the real-time endoscopy, the location of the GF
was scored first by our two endoscopists, followed by the
assessment of PV. In 63 % of patients with visible PV, the
upper ends of the GF were located more proximal than the
distal end of the PV. The median length of this zone of
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Fig. 2 Findings during real-
time endoscopy. The presence
and location of the gastric folds
and palisade vessels was
assessed during insufflation and
desufflation (a, b). Fifteen of 24
subjects with visible palisade
vessels had a ‘zone of
discordance’ when both
landmarks were assessed in
their optimal condition (i.e.,
gastric folds with desufflation,
palisade vessels with
insufflation) (c). The length of
this zone of discordance was
median 1 cm (range, 1-2 cm).
PV palisade vessels, GF gastric
folds, ZoD zone of discordance

Insufflation

GFat 39
(36-40) cm

PVat39
(35-40) cm

PV visible in 24 (96%)
GF visible in 25 (100%)

Desufflation Cc Optimal
| condition for

each landmark

GFat 38
(35-40) cm

ZoD of 1 (1-2) cm

Pvat39
(35-40) cm

PV visible in 19 (76%)
GF visible in 25 (100%)

Zone of discordance in 15 (63%)

----- =Top of the GF
= Distal end of PV

Per-biopsy-analysis

p=0.01 P<0.001
i | B |

80

35/60

6/30

% of biopsies with IM

0/30
o T T T

Cardia ZoD 1 cm above GF

Fig. 3 Presence of intestinal metaplasia. Histology results from the
15 patients with a “zone of discordance”. A per-biopsy analysis (left
graph) of the presence of IM in the biopsies obtained per zone
showed a significant difference between the three zones. A per-patient
analysis (right graph), in which a zone was considered ‘positive for
IM’ when one or more biopsies in that zone contained metaplasia,
showed that 4/15 patients (27 %) had at least one biopsy with IM in

discordance of Western and Japanese guidelines was 1 cm.
In a study by Ogiya et al., a zone of discordance was found
in 17 % of patients, although it remains unclear whether
the GF were located proximal to the PV in these cases.
Moreover, this was retrospectively assessed on endoscopy
images [23]. No other endoscopic studies have directly
evaluated this zone of discordance.

The primary aim of this study was to contribute to the
knowledge of the EGJ and the value of GF and PV. Yet,
does this zone of discordance have any clinical conse-
quences? In other words, would the use of PV as a BE
landmark change clinical care in Western patients
(Table 4)? For patients with long BE segments (as in this
study), the use of the PV would result in an increased
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Per-patient-analysis

P=0.06 P=0.02
40 | 1 1

12/15
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that zone. All four patients also had IM in biopsies obtained above the
gastric folds. In patients with no zone of discordance (n = 10), IM
was found in 0/20 cardiac biopsies and in 25/40 biopsies obtained
proximal of the top of the gastric folds (in per patient analysis: 0 and
100 % of patients, respectively). ZoD zone of discordance, GF gastric
folds, IM intestinal metaplasia

measured length of the BE segment in patients with a zone
of discordance; but surveillance and treatment strategies
would not change. However, in a patient with a small
segment of columnar-lined epithelium around the EGJ, the
use of different landmarks may result in different conclu-
sions and following clinical steps. One might hypothesize
that if the PV are used, more patients may be considered to
have a short segment BE on endoscopy, which will be
biopsied according to the Seattle protocol to detect IM in a
subset of patients who will then be surveilled or treated
according to protocol. If the upper end of the GF is used as
a landmark, patients with a short segment of columnar
epithelium in this zone of discordance are not considered to
have BE. Even when found to have IM in this area, they are
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Table 4 Considerations concerning the clinical relevance for using palisade vessels as distal landmark for Barrett’s esophagus

The use of palisade vessels as distal landmark for Barrett’s esophagus

Clinically relevant

Clinically irrelevant

63 % of BE patients have a zone of discordance

27 % of zones of discordance contain intestinal
metaplasia

More patients diagnosed with BE (< 1 cm)

Patients diagnosed with longer BE segments
intervals

Significant interobserver agreement variability for detection of palisade vessels
Short BE segments have a low risk for malignant progression

Surveillance for short non-dysplastic BE segments is not cost-effective
Longer BE segment based on zone of discordance will not change surveillance

considered to have IM of the cardia, which is not consid-
ered an indication for surveillance. In addition, certain
recent guidelines are slowly changing their perspective on
efficacy of surveillance for ultrashort (< 1 cm) non-dys-
plastic BE segments and on the length of surveillance
intervals for non-dysplastic 1-3 cm BE segments [27, 28].
Factors that may play a role are the high interobserver
agreement for < 1 cm BE segments [15], a low yield of IM
[29] in these shorter segments, a low risk for malignancy
[11, 30, 31], and the probable poor cost-effectiveness of
surveillance for these short non-dysplastic BE segments.

In our study, 27 % of patients with a zone of discor-
dance had IM detected in this area, whereas in none of the
patients IM was detected below the PV. Although no sta-
tistical significance was reached since the study was not
powered for this endpoint, this finding is remarkable.
Earlier studies have shown that in 25 % of the normal
population IM can be detected in biopsies obtained from
the cardia [32, 33]. Although in this study a limited number
of biopsies were collected from the cardia and zone of
discordance, one might question the incidences of cardiac
IM found in earlier studies. Hypothetically, biopsies in
these studies may have been collected just distal to the
upper end of the GF, possibly from zones of discordance.
The IM found in those specific biopsies may then be
considered esophageal instead of cardiac. A study powered
on this issue may give more answers.

Strengths of this study were the involvement of both a
Western endoscopist, with extensive experience in BE,
and a Japanese endoscopist, familiar with the use of PV,
during the real-time endoscopy. Moreover, all biopsies
were evaluated by a pathologist with extensive expertise
in BE. However, this study has its limitations. First, only
endoscopic still images and no videos were used for
scoring the presence of PV. Moreover, images were
scored by two specific groups of endoscopists: Japanese
endoscopists familiar with PV, and Western endoscopists
from tertiary care centers for the treatment of BE.
Thirdly, the study was performed in a small population of
patients with relatively long Barrett’s segments containing
no dysplasia or low-grade dysplasia. Therefore, the role of

dysplasia and length of the BE segment on the visibility
of PV could not be assessed. Additionally, due to pre-
scripted proton pump inhibitors for their BE, only a few
of the patients had reflux esophagitis, a factor that may
disturb the detection of PV. Fourth, this study lacks the
data concerning the presence of H. pylori and atrophic
gastritis, since this is not routinely scored in our popu-
lation due to the low prevalence, which may hinder
interpretation of the data. Next, the study was not pow-
ered on the presence of IM or the detection of a zone of
discordance, but solely on the detection of PV with WLI
and NBI. Although a trend was seen in the presence of
IM between the different areas, the relatively low number
of patients and consequent low amount of biopsies col-
lected limits sufficient interpretation of the histological
results of this study. Finally, the zones of discordance
were relatively small (median 1 cm): although biopsies
were obtained by an expert endoscopist in BE with
additional photo documentation, sampling error cannot be
ruled out.

In conclusion, with the current improved imaging sys-
tems, PV can be detected in most Western patients with
BE. In a substantial group of patients, there is a discrep-
ancy between the location of the upper end of the GF and
the distal end of the PV. In this area, IM can be found in a
substantial group of patients. Further studies on the clinical
relevance of the difference in location of the EGJ and on
the incidence of zones of discordance in non-BE patients
(according to Western criteria) are needed to provide
answers to the questions raised above. Until then, we do
not advocate taking biopsies distal of the upper end of the
GF as the clinical implications appears to be limited.
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