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Abstract

Barrett’s esophagus is an alteration of the esophageal
epithelium, regardless of length, evidenced by endoscopic
examination (protrusion of the gastric mucosa into the
esophagus in the shape of a flame) and confirmed by
histological examination of the bioptic samples (intestinal
metaplasia with mucosecretory cells). It develops following
long-term gastro-esophageal reflux (GER). The documented
risk factors are: long-term GER (duration more than 5 years),
age over 50 years, male sex, Caucasian race, aggressiveness
of the refluxed material, individual susceptibility of the
esophageal mucosa to the refluxed material. The carcinogenic
risk is 30 times higher than in the general population.
Treatment targets the acid reflux, with proton pump inhibitors
(PPI), prevention of carcinogenesis with cyclooxygenase 2
inhibitors, ablation of the metaplastic area by laser, plasma-
argon mucosectomy, or photodynamic therapy and antireflux
surgery.
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Rezumat

Esofagul Barrett reprezintd o modificare a epiteliului
esofagian, de orice lungime, evidentiata endoscopic
(prelungirea mucoasei gastrice in esofag sub forma de flacara)
si confirmata histologic prin biopsie (metaplazie intestinala
cu celule mucosecretante). Se dezvolta ca urmare a refluxului
gastro-esofagian (RGE) indelungat. Factorii recunoscuti de
risc sunt: durata RGE peste 5 ani, varsta peste 50 de ani,
sexul masculin, rasa alba, agresivitatea refluatului,
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susceptibilitatea individuald a mucoasei esofagiene la
materialul refluat. Riscul de malignizare este de 30 de ori mai
mare decat la populatia generald. Tratamentul se adreseaza
refluxului acid prin inhibitorii de pompa de protoni, prevenirea
carcinogenezei prin inhibitori ai ciclooxigenazei 2, ablatia
zonei metaplazice cu laser, plasma-argon, mucosectomie sau
terapie fotodinamica si chirurgie antireflux.

Introduction

In 1950, Norman Barrett described an esophageal ulcer
that had developed on columnar, gastric-type mucosa (1).
At the time it was thought to be a short esophagus, with the
eso-gastric junction situated intra-thoracically. This is how
an entity developed, called by the French brachi-esophagus
and described in Romanian literature as endo-brachi-
esophagus. Later on, a relationship was established with
the gastro-esophageal reflux and reflux esophagitis 92,3,4).
The importance of Barrett’s esophagus lies in the fact that it
is affiliated with the esophageal adenocarcinoma. The latter
has an increasing incidence in the western countries, its
frequency surpassing the squamous-cell neoplasm which
was prevalent until recently (5). Therefore a review of the
recent findings regarding the diagnosis and treatment of
Barrett’s esophagus seems to be of great interest, the more
so as, in Romania, gastro-esophageal reflux disease (GERD)
is increasing in frequency and its correct treatment involves
prevention of Barrett’s esophagus and of esophageal
cancer.

Definition

The definition of Barrett’s esophagus has preoccupied
gastroenterologists for a long time. Special committees have
attempted to establish clear diagnostic criteria. Difficulties
exist for several reasons: first, the most often the diagnosis
of Barrett’s esophagus is based on the endoscopic aspect
of the eso-gastric junction, which appears irregular and with
the gastric mucosa protruding into the esophagus in the
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shape of a flame. But the simple presence of the gastric
mucosa in the esophagus is not enough to establish the
diagnosis. Intestinal metaplasia must also be evidenced,
with the identification of mucosecreting cells. Diagnosis
requires histological examination, namely biopsy. The
bioptic tweezers for collection must be correctly positioned,
while the accurate identification of the eso-gastric junction
is mandatory. Bioptic samples may be collected from below
the junction and the pathological examination will
erroneously evidence columnar mucosa. Moreover,
intestinal metaplastic islets may exist at the junction level,
which may also mislead the diagnosis toward Barrett’s
esophagus. The accurate diagnosis is therefore established
based on the correlation between the endoscopic aspect
and the histopathological findings in a correctly harvested
sample. From en endoscopic viewpoint the difficulties do
not stop here. The metaplastic mucosa is generally
recognized by the bright red colour, looking like a flame of at
least 3 cm. But there is also a short Barrett, under 3 cm, or
very short, in the form of metaplastic islets situated above
the eso-gastric junction (6,7).

Consequently, the definition must take into account all
ofthe above. American gastroenterologists have established
the following definition: Barrett’s esophagus is an alteration
of the esophageal epithelium, regardless of length, which
can be recognized endoscopically and confirmed
histologically by biopsy as having intestinal metaplasia (6).

This means that diagnosis requires both the
endoscopically documented macroscopic changes and the
histopathological alteration. In fact the columnar metaplasia
may be seen during endoscopy due to the change of colour,
while histology evidences intestinal metaplasia. In other
words, endoscopy suggests the diagnosis while histology
confirms it.

Pathogenesis

Barrett’s esophagus develops following a long evolution
of gastro-esophageal reflux (GER). Studies have shown that
patients with Barrett’s esophagus have had GER symptoms
for a long time, and the longer the time the higher the
probability of onset of specific changes (8). Risk factors are
more than 5 years duration of the reflux, age over 50 years,
male sex and Caucasian. A Swedish study reported Barrett’s
esophagus in 40% of the patients with GER symptoms of
more than 10 years duration (2,4).

GER disease is a clinical entity represented by the clinical
symptoms and the reflux-induced macroscopic
morphological changes of the esophageal mucosa. Clinical
symptoms and morphological changes may be present at
the same time, or patients may only have subjective
complaints (8,9). Endoscopic alterations of the esophageal
mucosa may be evidenced in asymptomatic patients. When
morphological alterations are present the diagnosis is reflux
esophagitis. Therefore GER disease has a wider scope and

the diagnosis of reflux esophagitis is made in case of
endoscopically documented alterations of the esophageal
mucosa. Some these patients may be asymptomatic. Barrett’s
esophagus develops because of reflux, whether this is
symptomatic or not, whether it caused changes of
eshophagitic type or not.

Gastro-esophageal reflux is favoured by a number of
factors: nutrition, drugs, smoking, obesity, pregnancy, hiatal
hernia, surgery. They interfere with one or more links of the
antireflux physiological mechanisms (3,8).

Thus the diaphragm hiatus, His’s angle and the pressure
of the lower esophageal sphincter (LES) are the main
antireflux anatomical factors. In most patients a low tone is
found (normal value ~ 20-25 mmHg) or relaxation periods
without swallowing. Effective function is reduced in hiatal
hernia with the LES situated intrathoracically. The LES tonus
is influenced by food: proteins and sugars increase tonus,
lipids lower it; by drugs: anticholinergic drugs, teophylline,
calcium channel blockers decrease tonus, and so do alcohol
in large amounts and smoking.

Esophageal motility is altered in patients with GERD. In
almost one third of them the peristaltic waves have a smaller
amplitude and are less frequent. This has a negative effect
on the clearance mechanisms of the esophagus. Another
important cleansing factor is saliva. The lower saliva
secretion in smokers explains the important role of smoking
in GERD. Clinostatism also favours stagnation of the refluxed
material in the esophagus, thus gravitation is no longer a
mechanism of esophageal cleaning.

Gastric motility disturbances and delayed stomach
emptying increase inner gastric pressure, which induces
hypersecretion and favours aggressive reflux.

Large meals and excessive consumption of bubbly fluids
have the same effect. Duodenal stenoses (ulcerous,
malignant, congenital) are constantly associated with severe
esophagitis.

The aggressive nature of the refluxed material is an
important pathogenetic factor. Ulcer patients with acid
hypersecretion develop esophagitis more often. Also, the
duodeno-gastric reflux may bring to the esophagus
duodenal juice rich in bile acids and pancreatic enzymes
which aggravate esophageal injury. It seems the Barrett’s
esophagus evolution depends especially on the presence
of bile acids in the refluxed content (10).

In fact the aggressiveness depends on the composition.
Hydrochloric acid most probably causes columnar
metaplasia, as a gastric type mucosa is developed in the
esophagus. Esophagitis lesions are probably induced by
pepsin which is activated in acid environment. However,
intestinal metaplasia may also be determined by other
component substances such as pancreatic trypsin or bile
acids. Studies performed on the refluxed content have found
conjugated bile acids, taurocholic and glycocholic, as well
as dehydroxylated, taurodeoxicholic and deoxicholic, in the
patients with Barrett’s esophagus. The action of tauro-
conjugated or unconjugated bile acids could be enhanced
by the presence of hydrochloric acid.
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An imortant pathogenetic factor is the sensitivity of the
esophageal mucosa to the refluxed mixture. Symptoms have
been reported in patients with physiological gastro-
esophageal reflux. Moreover, morphological changes are not
strictly correlated with the severity of the reflux, they depend
on individual sensitivity. Mucosal resistance or
susceptibility depend on a number of factors such as blood
supply, cell turnover, epithelial growth factor, tightness of
intercellular junctions. Drugs that interfere with epithelial
resistance (non-steroid anti-inflammatory drugs) favour the
appearance of esophageal mucosal lesions.

A controversial factor is Helicobacter pylori (HP). Its
protective, beneficial role in reflux esophagitis has been
demonstrated. HP+ patients develop GERD more rarely, while
those with duodenal ulcer in whom HP was eradicated often
develop esophagitis. The high HP infection prevalence in
Romania might explain, at least partially, the lower prevalence
of GERD and esophagitis, especially the severe forms like
Barrett’s esophagus and esophageal adenocarcinoma.

Carcinogenesis

In the western countries, the frequency of esophageal
adenocarcinoma is higher than that of the squamous cell
carcinoma, which used to be the most prevalent. This is due
to the increasing incidence of Barrett’s esophagus. The
process of esophageal carcinogenesis includes several
steps, demonstrated for Barrett’s esophagus: maintenance
of growth signs, ignoring growth inhibitor signs, avoidance
of apoptosis, unlimited replication, sustained angiogenesis,
proliferation and invasion (11).

The growth factors (epithelial growth factor and
transformation factor) are produced by the metaplastic
epithelium with the modified receptors and ligands,
promoting abnormal growth. Suppression of growth and
cellular differentiation is achieved by genes p/6, p53 and
APC. In Barrett’s esophagus they are altered and the process
of growth inhibition is reduced. The increased action of
cyclooxygenase 2 (COX-2) that blocks the cell death
pathways explains the minimization of apoptosis in the
patients with Barrett’s esophagus. The vascular endothelium
growth factor is increased in these patients and explains
exacerbated angiogenesis, while the decrease of cadherin
and catenin, which play a role in cell adhesion, represents
the mechanism of invasion and metastasis. It is obvious
that the special intestinal metaplastic tissue characteristic
of Barrett’s esophagus has all the elements required for
carcinogenesis and this explains the carcinogenetic risk of
metaplasia. Recent studies have shown that the risk of
malignancy is 30 times higher than in the general population,
the rate of malignant shift being 0.5% per year in the patients
with Barrett’s esophagus (12-14).

Treatment

The treatment of Barrett’s esophagus is the same as the
one of GERD. The effective diagnosis and treatment of GERD

implies prevention of Barrett’s esophagus. However, the
onset of the latter requires special measures.

Medical treatment is based on proton pump inhibitors
(PPI). Among these, omeprazole, pantoprazole and especially
esomeprazole seem to be the most efficient (15-17). However,
there are no studies reporting complete cure of Barrett’s
esophagus (18,19). There may be two explanations: (1)
Gastro-esophageal reflux is not completely eliminated
because its causing mechanisms are still in place and
hydrochloric acid continues to be the main aggressive factor
even under PPI therapy. Recent data show that during the
night the patients under treatment have periods of acid reflux
for at least one hour, it is the so-called “breakthrough”
phenomenon, namely a break from the non-acid period. In
these conditions metaplasia will persist. (2) Even after the
suppression of the acid reflux, the alkaline reflux will remain:
duodenal juice containing trypsin, bile acids etc. This will
maintain intestinal-type metaplasia and PPI therapy does
not influence the alkaline component.

And yet there are studies showing that acid suppression
influences carcinogenesis even if the metaplastic alterations
characteristic of Barrett’s esophagus have not been elimi-
nated. In experimental conditions the metaplastic esophageal
mucosa has a reduced carcinogenetic potential following
PPI therapy, which achieves a true chemoprotection.

Prevention of carcinogenesis is also possible by using
COX-2 inhibitors since, as mentioned above, COX-2
reduces apoptosis in patients with Barrett’s esophagus
(20).

The ablation of the metaplastic area by laser, plasma-
argon muco-sectomy or photodynamic therapy represents
an efficiant method of prevention, especially if followed by
long-term PPI therapy (21,22).

Anti-reflux surgery, classical or laparoscopic, is part of
the therapeutic methods of reflux esophagitis and of
Barrett’s esophagus (23). It is applied to the patients in whom
PPI therapy is not efficient. Nowadays there are also
endoscopic methods of preventing reflux, by creating a
subcardial mucosa fold, but the results are still contradictory
and not tested by time.

The diagnosis of Barrett’s esophagus practically entails
an intensive treatment of the acid reflux, ablation of the
metaplastic tissue if possible, and regular endoscopic and
histological follow-up of the patients. The necessity of the
follow-up, especially the time intervals at which patients
should be re-examined, are still under scrutiny.
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