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Abstract
Background—Endoscopic diagnosis of
short segments of Barrett’s epithelium
(SSBE) is diYcult and its meaning in
terms of the presence of specialised
columnar epithelium (SCE) has not been
prospectively evaluated.
Aims—To evaluate the prevalence of SCE
in patients with an endoscopic diagnosis of
SSBE and in individuals with normal
appearing oesophagogastric junctions,
and to compare the clinical characteris-
tics of these two groups.
Patients—Thirty one patients with an
endoscopic diagnosis of short Barrett’s
oesophagus, less than 3 cm in length
(group A), and 44 consecutive patients
with normal appearing oesophagogastric
junctions (group B).
Methods—Multiple biopsies were per-
formed in suspicious epithelium and at
the oesophagogastric junction in groups A
and B, respectively.
Results—Age and sex distribution were
similar in both groups. Reflux symptoms
were more frequent in group A (p<0.001),
as were endoscopic and histological signs
of oesophagitis (p<0.0001 and p=0.001,
respectively). SCE was found in 61.3% of
group A patients compared with 25% in
group B (p<0.002), with men predominat-
ing in group A while women were more
frequent in group B (p=0.02). The diVer-
ences in reflux symptoms and endoscopic/
histological oesophagitis remained
significant.
Conclusions—These results show that en-
doscopic diagnosis of SSBE is associated
with a high prevalence of SCE, signifi-
cantly higher than that found in normal
appearing oesophagogastric junctions.
DiVerences between patients with SCE in
the two groups suggest they may represent
two diVerent entities.
(Gut 1998;42:659–662)

Keywords: Barrett oesophagus; short segments;
endoscopic diagnosis

Barrett’s oesophagus is a premalignant condi-
tion defined as the replacement of the normal
distal oesophageal epithelium by specialised
columnar epithelium (SCE), also known as
intestinal type metaplasia. The reported preva-

lence of Barrett’s associated adenocarcinoma
varies widely, with an average value of 10%.1

On the other hand, and for still unidentified
reasons, the incidence of oesophageal adeno-
carcinoma has shown a rapid increase in the
past few years, now accounting for approxi-
mately 50% of oesophageal cancers in the
USA.2–5

The classic definition of Barrett’s oesopha-
gus required the presence of at least 2–3 cm of
metaplastic epithelium above the oesoph-
agogastric junction.6 7 However, short seg-
ments of Barrett’s epithelium, less than 3 cm in
length, are being reported with an increased
frequency and have been implicated as a risk
factor for the development of adenocarcinoma
of the cardia.8–12 Endoscopic diagnosis of this
entity is diYcult and always requires histologi-
cal demonstration of SCE. Most endoscopists
do not perform biopsies unless the mentioned
extent of red mucosa is present, and so these
short segments are frequently unrecognised.
Spechler et al recently described the presence

of intestinal metaplasia in some normal appear-
ing oesophagogastric junctions.13 The relation
of this condition to short segment Barrett’s
oesophagus has not yet been investigated.
With the aim of evaluating the meaning of

endoscopic diagnosis of short segment Bar-
rett’s oesophagus, we conducted a prospective
study comparing patients with endoscopically
diagnosed short segments of Barrett’s epithe-
lium (less than 3 cm) and a group of consecu-
tive individuals scheduled for upper endoscopy
for other indications and considered by the
endoscopist as having normal appearing
oesophagogastric junctions.

Patients and methods
The study was approved by our institution’s
ethics committee and informed consent was
obtained from all patients before entry. For the
purposes of this study, Barrett’s oesophagus
was defined by the simultaneous presence of
red velvet mucosa above the oesophagogastric
junction and SCE. The sole presence of the
former defined endoscopic Barrett’s oesopha-
gus.

PATIENTS

Thirty one patients with endoscopically ap-
pearing short segments of Barrett’s oesophagus
less than 3 cm long were included in the study
(group A). These were consecutive patients
selected from our outpatient clinic over a two
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year period, on the basis of endoscopic
suspicion of short segment Barrett’s oesopha-
gus. According to Spechler et al,13 the oesoph-
agogastric junction was defined as follows: in
the absence of a hiatus hernia, as the point of
diaphragmatic indentation; or in the presence
of a hiatus hernia, as the point where proximal
gastric folds taper oV. We considered two
endoscopic features of the squamocolumnar
transition as suspicious of short segment
Barrett’s oesophagus: a straight and regular Z
line displaced upwards in relation to the
gastro-oesophageal junction by less than 3 cm
(circumferential type); and an irregular Z line,
with eccentric tongues of red mucosa extend-
ing above this junction (digitated type). The
extent of the short Barrett segment was meas-
ured between the junction and the most proxi-
mal extension of gastric type mucosa. Endo-
scopic distances were measured in cm from the
incisor teeth.
Group B consisted of 44 adult ambulatory

consecutive patients who underwent upper
endoscopy in our endoscopy unit for any
reason and were considered by the endoscopist
as having a normal appearing oesophagogastric
junction. Patients with a history of cancer or
prior gastric/oesophageal surgery were ex-
cluded, as were those unable to give informed
consent or with any contraindication to per-
formance of endoscopic biopsies. Primary
indications for upper endoscopy in this group
were: reflux symptoms (n=14), other dyspeptic
symptoms (n=18), evaluation of iron deficient
anaemia (n=3), chronic diarrhoea (n=2), and
miscellaneous (n=7).
All patients included in this study were

questioned about symptoms of gastro-oeso-
phageal reflux (heartburn, regurgitation, dys-
phasia, and odynophagia). Endoscopic signs of
oesophagitis were recorded and graded accord-
ing to the Savary-Miller classification.14 The
presence of Barrett’s oesophagus was not con-
sidered for the purposes of this study as
evidence of grade IV oesophagitis.

BIOPSY PROTOCOL

In group A, multiple biopsy samples (mini-
mum of four) were obtained from the entire
length of the suspected short Barrett segment.
In group B, we took samples from the four
quadrants of the normal appearing oesoph-
agogastric junction, just below the squamoco-
lumnar junction (Z line). For both groups, one
biopsy from squamous epithelium approxi-

mately 3 cm above the Z line was performed to
detect histological signs of oesophagitis.

HISTOLOGY

Formalin fixed, paraYn wax embedded sam-
ples from all biopsy specimens were stained
with haematoxylin and eosin. Periodic acid
SchiV-alcian blue (PAS/AB; pH 2.5) was used
to show the presence of acid mucins. The diag-
nosis of Barrett’s oesophagus was made in the
presence of specialised columnar epithelium,
defined by the unequivocal demonstration of
intestinal type goblet cells.
Reflux oesophagitis and dysplasia were clas-

sified according to the criteria of Ismail-Beiji et
al15 and Riddell et al,16 respectively.

STATISTICAL METHODS

DiVerences between groups were tested using
the ÷2 and Fisher exact tests. The significance
level was set at 5%.

Results
Table 1 presents clinical characteristics of all
patients included in the study. Age distribution
was similar in both groups. Women were more
prevalent in group B although not significantly
so (p=0.10). The prevalence of gastro-
oesophageal reflux symptoms was higher in
group A patients (p<0.001) as was endoscopic
and histological evidence of oesophagitis
(p<0.0001 and p=0.001, respectively). Simi-
larly, the presence of a hiatus hernia was more
frequent in group A (p<0.001). In group A, the
extent of suspicious mucosa was 1 cm or less in
17 patients, between 1 and 2 cm in four
patients, and 2 cm or more in 10 patients; the
squamocolumnar transition was of circumfer-
ential type in 15 cases and digitated in the
remaining 16.
SCE was found in 61.3% (19/31) of patients

with endoscopic short Barrett segments (group
A) and in 25% (11/44) of patients with normal
appearing junctions (group B) (p<0.002). Fur-
thermore, the prevalence of SCE in Barrett
looking tongues of 1 cm or less was 47% (8/17),
higher than that found in normal appearing
junctions (25%). In endoscopic Barrett seg-
ments longer than 1 cm, SCE was found in 79%
of cases. This prevalence was similar irrespective
of the type of the squamocolumnar junction.
When patients with SCE were considered

separately within each group (table 1), there
was a significant diVerence in sex distribution:
in group A there was a strong male predomi-

Table 1 Clinical characteristics of patients in the two study groups according to the presence of specialised columnar epithelium (SCE)

GOR symptoms Endoscopic oesophagitis
Histological
oesophagitis Hiatus hernia

Sex
(M/F) Age (y)*

Duration
of GOR
symptoms*

Yes No None Grade
1–2

Grade
3–4

Overall
frequency

Yes No Yes No

Group A (n=31)
SCE+ (n=19) 14/5 58.9 (13.1) 17.5 (5.0) 14 (74) 5 (26) 5 (26) 10 (53) 4 (21) 14 (74) 13 (68) 6 (32) 10 (53) 7(37)
SCE− (n=12) 6/6 10 (83) 2 (17) 7 (58) 5 (42) 0 5 (42) 8 (67) 4 (33) 10 (83) 2(17)
Group B (n=44)
SCE+ (n=11) 3/8 60.2 (14.2) 10.9 (8.9) 2 (18) 9 (82) 10 (91) 1 (8) 0 1 (8) 2 (18) 9 (82) 2 (18) 9(82)
SCE− (n=33) 16/17 12 (36) 21 (64) 24 (73) 5 (15) 4 (12) 9 (27) 8 (24) 25 (76) 14 (42) 19(58)

*Expressed as mean (SD). All other data are expressed as number (%).
GOR, gastro-oesophageal reflux.
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nance (14:5) whereas in group B there was a
female preponderance (8:3) (p=0.02). In
group A patients the prevalence of SCE was
similar in diVerent age groups, whereas in
group B this prevalence increased steadily with
advancing age, although the diVerences be-
tween the age groups did not reach statistical
significance (fig 1). The aforementioned diVer-
ences in the prevalence of reflux symptoms,
oesophagitis, and presence of hiatus hernia
remain significant even when considering
patients with SCE only (p=0.003, p=0.001,
and p=0.005, respectively).
We found no dysplasia or cancer in any of the

biopsy specimens from either group.

Discussion
Barrett’s oesophagus is undoubtedly a highly
prevalent condition, although frequently
unrecognised.17–20 Endoscopic criteria for its
identification have changed dramatically over
the past few years with the description of short
segments of SCE and the recognition of its
clinical importance as a precursor of oesopha-
geal and cardia adenocarcinoma.8–10 At the
present time, the presence of goblet cells (SCE)
anywhere within the oesophagus supports the
diagnosis of Barrett’s oesophagus. However, if
long segments of Barrett’s epithelium, 3 cm or
more, fitting the classic diagnostic criteria, are
easily recognised, the identification of shorter
segments is not so straightforward. The ability
of the endoscopist to distinguish abnormal tiny
tongues of red mucosa extending above the
gastro-oesophageal junction from a normal but
irregular appearing squamocolumnar junction
has not been prospectively evaluated. The
results of two recent reports21 22 illustrate this
problem well: in two populations of individuals
with endoscopic suspicion of short segment
Barrett’s oesophagus, biopsy samples showed
SCE in only 37% and 48% of cases respec-
tively. Whether this frequency of SCE is
significantly diVerent from the one found in
normal appearing junctions is still an unan-
swered question.
Our study supports the value of endoscopic

recognition of even very short tongues of Bar-
rett’s oesophagus. This recognition was associ-
ated with a high prevalence of SCE, signifi-
cantly higher than that for junctions considered
to be normal. Failure of the endoscopist to rec-

ognise and sample these short tongues is
undoubtedly an important factor leading to
underestimation of the true prevalence of Bar-
rett’s oesophagus. Moreover, the reported
association of these short segments with
dysplasia and adenocarcinoma argues in favour
of systematically performing biopsies on all
abnormal appearing junctions.
The high prevalence of SCE in patients with

endoscopic suspicion of short segment Bar-
rett’s oesophagus found in our study is in con-
trast with previous reports.21 22 One possible
explanation for this observation was the enrol-
ment of a higher risk population: 77% of our
patients presented reflux symptoms, compared
with 50% and 58% in the aforementioned
studies. The prospective nature of this study
and the fact that all endoscopic diagnoses of
short segment Barrett’s oesophagus were made
by a single and experienced endoscopist with a
high index of suspicion for this condition, are
additional features that could have had contrib-
uted to this.
Additionally and as suggested by a previous

report in abstract form,23 we also found a posi-
tive association between the frequency of SCE
and the extent of red mucosa above the gastro-
oesophageal junction: the longer the extent of
red mucosa, the higher the frequency of SCE.
There were significant diVerences in terms of

demographic distribution between patients
with SCE in the two study groups. Patients
with short segment Barrett’s oesophagus had a
higher male:female ratio (2.8:1), similar to the
one described in classic long segment Barrett’s
oesophagus,3 6 7 24 and presented with a higher
frequency of indicators of gastro-oesophageal
reflux (reflux symptoms and endoscopic or his-
tological signs of oesophagitis) and a hiatus her-
nia. This is consistent with the most accepted
theory, which considers Barrett’s oesophagus to
be a condition acquired as a result of chronic
gastro-oesophageal reflux,7 25–27 and is supported
by the results of a recently published study28

which shows a very high prevalence of short seg-
ment Barrett’s oesophagus in reflux patients.
As opposed to patients with short segments

of Barrett’s oesophagus, individuals with SCE
at normal appearing junctions were predomi-
nantly female and had a lower frequency of
reflux indicators, in agreement with the results
of one previous report.11 A very recent report29

suggests a correlation between intestinal meta-
plasia at normal junctions and reflux symp-
toms, but the authors do not adequately distin-
guish completely normal junctions from very
short segment Barrett’s oesophagus of less than
2 cm. Another recent and very interesting
report suggests that intestinal metaplasia of the
gastric cardia may be related to Helicobacter
pylori infection,30 adding further support to the
idea that this entity and short segment Barrett’s
oesophagus may indeed be diVerent condi-
tions.
These diVerences between the two groups of

patients with SCE argue against short segment
Barrett’s oesophagus being the result of
upwards extension of intestinal metaplasia at
the gastric cardia mucosa. This is corroborated
by a recent study22 which investigated the

Figure 1 Percentage of patients with SCE in the two study groups according to age.
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prevalence of intestinal metaplasia of the stom-
ach in patients with an endoscopic diagnosis of
short segment Barrett’s oesophagus. The
prevalence of gastric intestinal metaplasia was
similar in patients with or without SCE in
biopsy specimens from endoscopic short seg-
ment Barrett’s oesophagus.
The prevalence of SCE at normal appearing

junctions found in our study (25%) is similar to
the 18% level described in a previous similar
report.13 The slight diVerence may be related to
the greater mean age of our patients (60 versus
53 years), as our data suggest that the
prevalence of SCE at normal appearing
junctions increases with advancing age.
Previous studies, relating to classic long seg-

ment Barrett’s oesophagus, reported an in-
creased prevalence with advancing age, with no
increase in mean extension.6 There are no
similar studies dealing with short segment Bar-
rett’s oesophagus, but in the present study, no
diVerence was found in the prevalence of SCE
between diVerent age groups. However, the
small number of patients without SCE pre-
cludes any definitive conclusions and future
studies including a larger number of patients
are awaited.
In conclusion, our study supports the notion

that endoscopic recognition of abnormally
appearing oesophagogastric junctions is a
strong predictor of short segment Barrett’s
oesophagus. The epidemiological diVerences
between patients with SCE in short segment
Barrett’s oesophagus and in normal appearing
junctions suggest that the latter condition may
not be simply a very short segment Barrett’s
oesophagus. The very high frequency of reflux
manifestations in patients with short segment
Barrett’s oesophagus, compared with that
found in individuals with normal appearing
junctions, supports an aetiological role of
gastro-oesophageal reflux in this condition, as
accepted for long segment Barrett’s oesopha-
gus. According to our data, intestinal metapla-
sia at normal junctions seems to be a condition
more frequent in women, increasing in fre-
quency with advancing age, and less related to
gastro-oesophageal reflux. Larger prospective
studies including functional evaluation are
necessary to address this issue and to clarify the
relation between the latter condition, gastro-
oesophageal reflux, and H pylori infection.
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