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Abstract

With the high prevalence of gastro-oesophageal reflux
disease, the incidence of oesophageal adenocarcinoma
is increasing in many parts of the world, particularly in
the West. Therefore, recognition of Barrett's
oesophagus, its premalignant stage, has become
important in the management of gastro-oesophageal
reflux disease. This review focuses on the evolution of
knowledge since the first description of the columnar
lined oesophagus, the current status and controversies
surrounding Barrett's oesophagus, and problems
associated with its management.

Introduction

The incidence of gastro-oesophageal reflux disease
(GORD) and its complications has been rising in many
parts of the world, particularly in developed Western
populations, similar to other life-style related diseases
such as cardiovascular diseases, type-2 diabetes and
metabolic syndrome [1,2]. Moreover, in the long- term
GORD is known to produce oesophageal
adenocarcinoma, through its premalignant stage,
Barrett's oesophagus.

An increase of epidemic proportions has been observed
in the USA, where from the mid 1970's the incidence of
oesophageal adenocarcinoma has steadily risen to
surpass the incidence of oesophageal squamous cell
carcinoma; the relative incidence of oesophageal
adenocarcinoma (adenocarcinoma per squamous cell
carcinoma x 100) in the USA has risen from 23.9%
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during 1976-1987 to 158% in 2002 [2]. In developed
Asian countries such as Singapore, Japan and Taiwan,
although squamous cell carcinoma is still the most
common type of oesophageal malignancy,
adenocarcinoma has shown an increasing trend [3]. In
Sri Lanka, according to the National Cancer Control
Programme data, the relative incidence of oesophageal
adenocarcinoma has risen from 8% to 14% during the
period 2000 to 2005 [3]. At our institution, the relative
incidence of oesophageal adenocarcinoma has risen
from 1.8% during 1991-1993 to 11.6% during
2012-2013[4].

The sequence of events from GORD to oesophageal
adenocarcinoma are as follows:

GORD == Barrett’s oesophagussssi— Dysplasia
= A denocarcinoma

However, despite the high prevalence, the lack of clear
understanding has resulted in multiple ways of
management of GORD and Barrett's oesophagus. Here,
we take a closer look at the changing knowledge of
Barrett's oesophagus since its description in the 1950's
and discuss the present status of the disease.

Evolution of the concept of Barrett's oesophagus

Around the mid twentieth century, some surgeons
observed the presence of a columnar lined tubular
structure distal to the squamous lined oesophagus, and
there were descriptions of ulcers in this area. In 1950,
Norman Barrett, a renowned British surgeon, defined
the oesophagus as the part of lower oesophagus which is
lined by squamous epithelium and described the distal
columnar lined structure as tubular stomach which had
been pulled up due to a congenitally shortened
oesophagus [5]. However, in 1953, Allison and
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Johnstone identified that the region which Barrett
described as “tubular stomach” did not have a peritoneal
lining and gastric type musculature but comprised
oesophageal type submucosal glands [6]. These authors
suggested that Barrett's description of the “tubular
stomach” was part of the oesophagus lined by “gastric
type membrane” [6]. In 1957 Barrett acknowledged that
Allison and Johnstone were correct and agreed to the
term columnar lined lower oesophagus [7]. However,
Barrett, Allison and Johnstone yet believed that the
columnar lining in the oesophagus was congenital.
Later, Barrett began to believe less in his congenital
theory and stated that “if the cardiac valve of a normal
person were to become incompetent and if the lower
oesophagus were, as a result, to be bathed for a long time
by digestive gastric juice, the squamous epithelium
could be eaten away and totally replaced by columnar
cells" [7]. Subsequent studies by Moersch et al. in 1954
suggested that the columnar lined oesophagus (CLO)
was metaplastic, and was due to gastro-oesophageal
reflux [8, 9] ; this was confirmed by Bremner et al. in
1970 [9].

In 1961, Hayward described that the normal gastro-
oesophageal junctional region was lined by a non-
specialized mucin secreting columnar epithelium he
termed as junctional mucosa, and hence, it was normal
to have the lower 1 -2 cm of the oesophagus lined by
glandular mucosa [7]. As a result, presence of a
columnar lined oesophagus (CLO) up to 2cm was
regarded as normal and a length of atleast 3cm above the
gastro-oesophageal junction was required to make a
diagnosis of CLO. This was, until the concept of short
segment Barrett's oesophagus was put forward based on
work by Spechler et al. in the 1990's [I11].
Notwithstanding the work by Spechler, the 3cm rule and
the use of the term junctional mucosa to describe the
cardiac mucosa found at the lower oesophagus are still
used in practice by some surgeons and pathologists.

Since the late 1950's CLO was commonly referred to as
Barrett's oesophagus without an indication of
prognostic significance, a practice that is still continued
by some. Paull et al, in 1976, described the histology of
CLO as fundic (present term oxyntocardiac mucosa),
junctional (cardiac mucosa) and specialized type
(intestinal metaplasia) [12]. The significance of these

epithelial types was not evident until Haggit suggested
that intestinal type metaplasia in the CLO increased the
risk of adenocarcinoma, an observation which was later
confirmed by many others [13 -16]. Afterward, the
terms CLO and Barrett's oesophagus were not
recommended to be used synonymously instead,
Barrett's oesophagus was used to define the CLO which
meant that this part of the oesophagus bore a
significantly increased risk of progression to
adenocarcinoma.  Hence, the Practice Parameters
Committee of the American College of
Gastroenterologists, in its 1998 statement, defined
Barrett's oesophagus as the presence of endoscopically
visible CLO within the oesophagus, which on biopsy,
was confirmed to have intestinal metaplasia [17).

Where are we now?

It is now known that the normal oesophagus is entirely
lined by squamous epithelium and the presence of
columnar lining in any part of its length indicates
metaplastic changes due to reflux induced damage. The
CLO may contain three types of metaplastic glandular
tissue: cardiac mucosa (CM)— composed of non
specialized mucus secreting  columnar cells,
oxyntocardiac mucosa (OCM)— a mixture of non
specialized cells and oxyntic cells and intestinal
metaplasia (IM)—composed of goblet cells.

Definition of Barrett's oesophagus

It is now universally accepted that, of the three
metaplastic glandular tissue types in the CLO, intestinal
metaplasia — the most unstable, carries a significant risk
of progression to adenocarcinoma. Early studies have
reported risk of adenocarcinoma levels as high as 2 -4%
per year. However, currently, the widely accepted risk
level is 0.5% per year (1 in 200 patients with Barrett's
oesophagus will develop oesophageal adenocarcinoma
each year). This data was derived from a large meta-
analysis after adjusting for possible confounding factors
[18,19].

Currently, there is a belief that metaplastic cardiac
mucosa, per se, without intestinal metaplasia can also
predispose to malignancy. Such belief is based on
similar molecular changes seen in intestinal metaplasia
as is in cardiac mucosa. Furthermore, there are reports of
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gastro-oesophageal resection specimens with
malignancy without intestinal metaplasia in the adjacent
non-neoplastic tissue [18]. However, the role of these
shared molecular changes in the neoplastic progression
is not known. It is also known that with malignant
progression intestinal metaplasia often becomes
replaced by dysplastic or neoplastic tissue.
Furthermore, even if CM carries a risk for development
of malignancy, the magnitude of the risk is not known
[18]. Therefore, in the latest 2011 American
Gastroenterologist Association (AGA) position
statement on Barrett's oesophagus, presence of cardiac
mucosa lined oesophagus without intestinal metaplasia
has not been considered a significant risk factor for
malignancy owing to insufficient evidence [20]. The
definition of Barrett's oesophagus in the 2011 AGA
position statement is as follows:

“Barrett's oesophagus is the condition in which any
extent of metaplastic columnar epithelium that
predisposes to cancer development replaces the
stratified squamous epithelium that normally lines the
distal oesophagus. Presently, intestinal metaplasia is
required for the diagnosis of Barrett's oesophagus
because intestinal metaplasia is the only type of
oesophageal columnar epithelium that clearly
predisposes to malignancy.”

By contrast, the 2013 British Society of
Gasteroenterologist (BSG) guidelines have
acknowledged that the evidence favouring cardiac
mucosa alone as a significant risk factor for
development of malignancy is weak, nevertheless
stating that “the presence of intestinal metaplasiaisnota
prerequisite for the definition of Barrett's oesophagus,
but should be taken into account when deciding on
clinical management” [21].

Treating CM without IM, as a premalignant condition
despite the lack of awareness of its real risk can have the
following consequences: 1) CM is an extremely
common finding in CLO and if all those having CM are
to undergo intense surveillance as for a premalignant
condition it will add a huge workload and cost to the
health care services. 2) Labeling a patient as having a
premalignant condition can cause significant
psychological stress and have a considerable economic
and social impact on the individual.

Of the three metaplastic epithelial types in the CLO,
oxyntocardiac mucosa (OCM) is the most stable
epithelial type and is not associated with malignant
progression [22]. According to the authors' experience,
in Sri Lanka where the prevalence of oesophageal
adenocarcinom is low, compared to the West,
oxyntocardiac mucosa is very common in the columnar
line mucosa and intestinal metaplasia is rather
uncommon (unpublished data).

Where is the gastro-oesophageal junction?

According to the 2011 AGA position statement “The
diagnosis of Barrett's oesophagus can be suspected
when, during endoscopic examination, columnar
epithelium is observed to extend above the
gastroesophageal junction (GOJ) into the tubular
oesophagus” [20], but the reliability of endoscopic
identification of the GOJ remains unclear.

In the West, the most commonly used endoscopic
landmark for the GOJ is the proximal limit of the gastric
rugal folds. However, the proximal limit of gastric rugal
folds are subjected to change constantly with
respiration, gut motility and the degree of abdominal
distension [18]. Furthermore, Chandrasoma et al. have
proposed that when the lower oesophageal sphincter is
damaged, which is a constant observation in GORD, the
distal intra-abdominal part of the oesophagus dilates
due to negative pressure and assumes gastric like
contours and even develops rugal folds. Also, when this
dilated part of oesophagus becomes lined by metaplastic
columnar epithelium as seen on endoscopy, it becomes
practically impossible to differentiate lower oesophagus
from the proximal stomach; he called this the dilated
distal oesophagus (DDO) [23]. Accordingly, the
landmark of proximal limit of the rugal folds becomes
even more unreliable in patients with GORD.

In Asia, especially East Asia, the distal limit of the
palisade veins located in the distal oesophageal mucosa
is commonly used as the landmark for GOJ [18].
However, the anatomical relationship of these palisade
veins with the GOJ has not been proven and
visualization of these veins with precision becomes
difficult with oesophagitis [18]. This means that the two
most commonly used endoscopic landmarks for the
GOJ in the world are flawed. While acknowledging the
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limitations of currently used landmarks, for want of a
better landmark, both AGA and BSG guidelines
recommend continued use of proximal limits of the
gastric rugal folds as the endoscopic landmark of GOJ
[20,21].

Short segment Barrett or intestinal metaplasia of
cardia?

According to the widely held belief, short segment
Barrett’s and IM of the cardia are two disease entities
with different aetiopathogeneses, i.e., short segment
Barrett is due to GORD and IM of cardia is due to
Helicobacter pylori infection [24]. Given the
unreliability of the endoscopic landmarks of the GOJ, it
is difficult for the endoscopist to reliably differentiate
short segment CLO from the proximal stomach.
Histologically, oesophageal origin of a mucosal biopsy
can be reliably identified by the presence of submucosal
glands or their ducts. If IM is seen in the presence of
these structures the diagnosis of Barrett's oesophagus
may be made reliably. Since studies have shown that
such indicators of oesophageal origin are present in only
about 10 — 15% of cases, reliable histological diagnosis
of short segment Barrett's can be made only
occasionally [21]. The other useful indicators of
oesophageal origin of a biopsy are multilayered
epithelium at the squamo-columnar junction and
squamous islands within the glandular tissue [25]. BSG
2013 guidelines suggest that “diagnosis of Barrett's
oesophagus should take into account the degree of
confidence based on a combined analysis of endoscopic
and histopathological criteria” [21]. Considering the
unreliability of the endoscopic landmarks of GOJ in
GORD patients, the practical relevance of this statement
in a diagnosis of short segment Barrett becomes
questionable.

Could the gastro-oesophageal junction be defined
histologically?

The first attempt of histological definition of GOJ was
made by Norman Barrett when he defined the
oesophagus as the part lined by squamous epithelium
and the stomach as the part lined by columnar
epithelium [5]. Later, it became understood that this
definition, which may hold true for the normal
oesophagus, cannot be applied to reflux damaged

oesophagus.

Recently, Chandrasoma et al. proposed that the cardiac
mucosa, which is believed to be the normal mucosal
lining of the proximal stomach (cardia), is not a normal
epithelium but a metaplastic epithelium that lines the
lower oesophagus due to reflux induced damage [25 —
30]. According to him the erroneous belief of CM lining
the proximal stomach is due to the lack of awareness of
the existence of a dilated distal oesophagus which we
recognize as the cardia [23]. The true proximal stomach
is lined by oxyntic mucosa. According to this
hypothesis, GOJ can be histologically defined, and in a
normal person without reflux damage, it is the junction
between the squamous epithelium and oxyntic mucosa.
In those with reflux induced damage GOJ is the junction
between CM and oxyntic mucosa or the OCM and
oxyntic mucosa. He further proposed the term squamo-
oxyntic gap to histologically define the CLO.
Accordingly, the columnar epithelial types (CM, OCM
and IM) between the squamous epithelium and oxyntic
mucosa are metaplastic due to reflux induced damage
and are oesophageal in origin [31]. Based on this theory,
the presence of CM in a biopsy always indicates
oesophageal origin and presence of IM admixed with
CM indicates Barrett's oesophagus; thus the term IM of
cardia becomes obsolete. Furthermore,
adenocarcinoma arising from the GOJ and cardia are
oesophageal in origin and are due to GORD. However,
this theory has not yet gained wide acceptance and is
practiced only in a few tertiary care centres treating
GORD inthe USA and in Europe.

Epidemiological studies have shown that oesophageal,
junctional and proximal gastric/cardia adenocarcinoma
demonstrate a similar rising pattern, whereas distal
gastric carcinoma shows a declining incidence [32, 33].
Clinical features of adenocarcinoma around the GOJ
have been shown to be similar and different to distal
gastric carcinoma [34, 35]. Furthermore, H. pylori
infection, which is the most common aetiological agent
for distal gastric carcinoma has been shown not to be
associated with cardia and junctional adenocarcinoma
[36—-38]. These observations are in favour of the view of
a common aetiopathogenesis for adenocarcinoma
arising around the “GOJ”.
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Does the length of CLO matter?

Traditionally, Barrett's oesophagus was divided into
short segment Barrett (<3cm) and long segment Barrett.
Accordingly, adenocarcinoma of the gastro-
oesophageal junctional region is believed to arise from
the short segment Barrett [11]. However, both short
segment and long segment Barrett are managed
similarly [20,21].

The prevalence of IM appears to increase with the length
ofthe CLO[18,21,31]. In one series all CLO more than
Scm in length had IM [30]. When IM is not evenly
distributed it is more likely to be found in the most
proximal regions in the CLO [22,31]. Therefore, when
obtaining biopsies from CLO it is important to include
biopsies from the most proximal regions of CLO,
preferably, straddling the squamo-columnar junction.
The cancer risk also appears to increase with the extent
of the columnar metaplasia. Therefore, both AGA and
BSG guidelines recommend systematic recording of the
circumferential extent and maximum extent of
metaplasia in endoscopic reports using a methodology
such as the Prague criteria [20,21,39].

Natural history of Barrett's oesophagus

As mentioned earlier the presence of IM in the
oesophagus carries a 0.5% per year risk of progression
to adenocarcinoma through dysplasia. Therefore, in
patients identified to have Barrett's oesophagus
surveillance for dysplasia is recommended [20, 21].
Histologically, dysplasia is graded as low grade
dysplasia and high grade dysplasia. A meta-analysis in
2008 reported the risk of adenocarcinoma in those who
had high grade dysplasia (without prevalent cancer at
the time of diagnosis) as 6.6% per year [40]. The risk of
cancer with low grade dysplasia has not been defined
with certainty. Some studies have shown no increased
risk than those who have IM alone while others have
shown an increased risk [18]. The main reason for this
discrepancy is high inter-observer variability, hence low
reproducibility, of histological diagnosis of low grade
dysplasia [20, 41, 42]. The difficulty in differentiating
between reactive changes associated with inflammation
and low grade dysplasia is the main cause for this. It has
also been widely observed that those cases with Barrett's
oesophagus with low grade dysplasia do not often show

dysplastic changes in subsequent biopsies. It is not clear
whether this is because low grade dysplasia is
commonly reversible or there is an over-diagnosis of
reactive changes.  Another problem with dysplasia
assessment is the diagnosis of “indefinite for dysplasia”
with which further management options become
questionable. Although use of a molecular marker,
which correctly predicts the risk of malignant
progression, seems to be the answer to these problems,
there are no validated biomarkers available to assess the
progression of malignancy in Barrett's oesophagus.
Therefore, despite the mentioned limitations with the
histology the general recommendation for surveillance
of Barrett's oesophagus is endoscopic and histological
assessment [20, 21]. To minimize inter-observer
variation it is recommended that all suspected dysplasia
should be confirmed by a second pathologist [20,21].

Although it has been proven that IM in CLO increases
the risk of progression to malignancy, whether increased
surveillance of Barrett's oesophagus reduces the
morbidity and mortality is not proven. The general
recommendation by popular guidelines is to perform
surveillance endoscopy and biopsy at intervals of 3 to 5
years for patients who have Barrett's oesophagus
without dysplasia, 6 to 12 monthly for those found to
have low-grade dysplasia, and every 3 months for
patients with high-grade dysplasia who receive no
invasive therapy (the exact time periods vary in different
guidelines) [18]. Both AGA and BSG guidelines
recommend “ The Seattle protocol” for obtaining
surveillance biopsies, i.e., 4 quadrant biopsies from
every 1 —2 cm of the CLO ( 1cm biopsies if dysplasia is
suspected). In addition, areas of mucosal irregularity
(nodules, masses, ulceration etc), which are more likely
to be associated with dysplasia, should be sampled
separately [20,21]. Studies have proven that such
rigorous surveillance protocols increase the detection of
high grade dysplasia and invasive malignancy [43,44].

Conclusion

More than 60 years after the beginning of the discussion
on Barrett's oesophagus, there remains considerable
confusion and controversy. There is no universal
agreement on fundamental issues like the definition of
Barrett's oesophagus, normal anatomy and histology of
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the GOJ. It is likely that the very high prevalence of
gastro-oesophgeal reflux related changes in the GOJ,
especially in the Western populations where most
studies have been conducted, have blurred the line
between normal and abnormal and contributed to this
confusion.
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