
presence of  specialized columnar epithelium anywhere in 
the esophagus represents a true metaplasia of  the normal 
squamous epithelium and is highly suggestive for the diag-
nosis of  CLE.

Since its initial description, the pathogenesis of  CLE 
has been surrounded by many controversies. The first 
controversy is related to the existence of  the condition 
itself. For more than six years, Norman Barrett[2,3] argued 
that the columnar-lined structure is an intrathoracic 
stomach due to a congenitally short esophagus. Earlier in 
1943, Allison et al[4] described peptic ulceration in the ‘short’ 
esophagus. Allison[5] introduced the term reflux esophagitis 
and showed that peptic ulcer is in the esophagus. Our 
current concept of  CLE is based on the demonstration 
by both Allison and Johnstone[6]. They have proven that 
the columnar-lined structure is esophagus on the basis 
of  the following criteria: (1) The tubular structure grossly 
resembles the esophagus; (2) absence of  peritoneal 
covering; (3) presence of  squamous islands within the 
columnar mucosa; (4) presence of  muscularis propria and 
submucosal glands of  esophageal type; and (5) absence 
of  the acid-producing oxyntic cells in the gastric mucous 
membrane, which line the lower esophagus.

The second controversy center on whether the CLE is 
a congenital or an acquired condition.

C O N G E N I TA L T H E O R Y O F C O LU M N A R -
LINED ESOPHAGUS
This theory is based upon the fact that the embryonic 
esophagus has a columnar epithelial lining, which may later 
be incompletely replaced with squamous epithelium leaving 
the lower esophagus lined by the fetal columnar epithelium. 
Many investigators showed that the embryonic columnar 
and glandular epithelium might persist in the esophagus 
after birth. Islets of  ciliated columnar epithelium have 
been reported in post-mortem examination of  esophagus 
from premature and newborn infants. There are four types 
of  congenital columnar epithelium in the esophagus.

Embryonic ciliated columnar epithelium
Johns[7] showed that the fetal esophagus is lined by ciliated 
columnar epithelium until the 17th wk of  development, 
and is later replaced by squamous epithelium. Initially, 
this replacement starts in the middle of  the esophagus 
and then extends in both directions. Although, at birth, 
the esophagus is entirely lined by squamous epithelium, 
remnants of  this embryonic ciliated columnar epithelium 
sometimes remain in the esophagus after birth. Rector 
and Connerley[8] found such columnar epithelium in the 
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Abstract
Since its initial description, the pathogenesis of the 
columnar-lined esophagus (CLE) has been surrounded 
by many controversies. The first controversy is related 
to the existence of the condition itself. The second 
controversy centers on whether the CLE is a congenital 
or an acquired condition. In this article, we review the 
congenital and acquired theories of development of CLE 
and discuss the various factors in acquisition of CLE. The 
bulk of evidence in the literature suggests that CLE is an 
acquired condition.
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INTRODUCTION
The lower esophagus lined by columnar epithelium is a 
condition poor in fact but rich in theory. It invites specula-
tion but resists laboratory reproduction[1]. Columnar-lined 
esophagus (CLE) is commonly called “Barrett’s esopha-
gus”. The same eponym is also used to describe the meta-
plastic epithelium and complications of  this condition. 
Barrett’s epithelium, Barrett’s mucosa, Barrett’s ulcer, Bar-
rett’s stricture and Barrett’s carcinoma are used frequently 
in the literature. It is a pathological premalignant condition 
in which the lower segment of  the esophagus becomes 
lined by a metaplastic columnar epithelium in the form of  
either circumferential extension of  the gastric columnar 
epithelium or islands of  columnar mucosa or both. The 
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esophagus of  7.8% of  infants and children. It was more 
than 8 times commoner in the upper end than the lower 
end. A sheet of  ciliated columnar epithelium has also been 
found lining the lower esophagus of  one asymptomatic 
adult[9].

Heterotopic or ectopic gastric epithelium
Occasional foci of  gastric epithelium were also reported 
to be present in the esophagus. Carrie[10] reported islands 
of  ectopic gastric mucosa in 50% of  his patients. Bosher 
and Taylor[11] reported the presence of  heterotopic gastric 
mucosa associated with esophageal ulcer and stricture 
formation. Moreover, Abrams and Heath[12] also showed 
such epithelium.     

Superficial cardiac glands
Normally superficial cardiac glands are present in the 
lamina propria, particularly in the lower end of  the 
esophagus.

Congenital Barrett’s epithelium
Although there is no similarity between the ciliated 
columnar epithelium and Barrett’s epithelium, some 
investigators considered Barrett’s epithelium to be a 
congenital remnant of  the ciliated columnar epithelium.

Initially, Norman Barrett argued that since the early 
embryonic esophagus is lined by columnar epithelium, 
and that the metamorphosis to squamous epithelium 
only occurs after proliferation and recanalization of  the 
original layer, the presence of  columnar epithelium in the 
esophagus of  an adult might be explained on the basis of  
a failure of  this process to achieve completion[13]. Later 
on in 1962, Barrett changed his views and argued that the 
difficulty in accepting this explanation is that if  it were 
true, one might expect the whole esophagus, and not 
simply the lower end to be abnormally lined more often 
than it is[14].

E V I D E N C E S U P P O R T I N G C O N G E N I TA L 
ORIGIN OF COLUMNAR MUCOSA
Epidemiological evidence
Several studies have reported the cases of  CLE in patients 
who had no GER[21-23]. Many authors reported the cases of  
CLE in children[24-26]. Two reports showed that a 9-year-old 
boy[24] and a 10-year old girl[24] had experienced dysphagia 
since infancy. The authors who favored the congenital 
theory assumed that the columnar mucosa is present since 
birth, but it becomes symptomatic later in life as a result of  
the development of  a hiatal hernia and GER. Only a very 
small proportion of  patients with CLE develop esophageal 
adenocarcinoma. 

Morphological evidence
Postlethwait and Musser[27] in an autopsy study described 
a neonate with CLE. Haque and Merkel[28] reported a case 
of  total CLE, where an adult patient had typical Barrett’
s mucosa involving the esophagus. The authors argued 
that such a case support a congenital origin. However, 
a review of  this case shows that this patient had long-

standing, severe GER requiring antireflux surgery. Wolfe 
et al[29] and Mangla[22] described the presence of  islands 
of  heterotopic/ectopic gastric mucosa in the esophagus. 
Mangla[22] also described the cases with squamous 
epithelium interposed between Barrett’s and gastric 
mucosa. Stadelmann et al[23] described patients with a 
linear, smooth squamo-columnar junction rather than 
the irregular junction commonly found in patients with 
CLE, and they argued that this observation support the 
congenital origin. Other several studies[22,30,31] argued that 
the presence of  parietal and chief  cells in Barrett’s mucosa, 
which are highly differentiated cells, is unlikely to be an 
acquired condition.

Experimental evidence
Failure of  experimental models has been reported by Van 
de Kerckhof  and Gahagan by injuring the esophageal 
mucosa[32]. The absence of  reversion of  Barrett’s mucosa 
to squamous epithelium after antireflux surgery has been 
cited as evidence supporting a congenital origin[22].

De ta i l s o f  ev idence fo r p roduc t ion o f  CLE 
experimentally will be presented when discussing the 
acquired origin of  columnar mucosa.

ACQUIRED THEORY OF COLUMNAR-LINED 
ESOPHAGUS 
The arguments against the congenital theory include 
the fact that the embryonic studies have shown that the 
squamous replacement of  the fetal columnar epithelium 
begins in the mid esophagus and progresses toward 
each end[7]. In addition, despite the fact that the islets of  
congenital ectopic gastric mucosa are more common in 
the cervical region of  the esophagus which appears to 
be the last area to lose the embryonic columnar lining, 
the columnar epithelium is always found in the lower 
esophagus. 

The association between CLE and gastroesophageal 
reflux (GER) was recognized early and led to the concept 
that CLE is an acquired condition. Tileston[15] suggested 
that the first requisite for the formation of  peptic ulcer 
of  the esophagus is an insufficiency of  the cardia. He 
concluded that hyperacidity of  the gastric juice plays a 
part in preventing healing of  the esophagus ulcer seems 
probable. In the same article, he noticed with interest the 
close resemblance of  the mucous membrane around the 
esophageal ulcer to that normally found in the stomach. In 
their historical paper, Allison and Johnstone[6] concluded 
that peptic esophagitis and peptic ulceration of  the 
squamous epithelium of  the esophagus are secondary to 
regurgitation of  digestive juices, are most commonly found 
in those patients in whom the competence of  the cardia 
has been lost through herniation of  the stomach into the 
mediastinum. In the past, there has been some discussion 
about gastric heterotopia as a cause of  peptic ulcer of  the 
esophagus, but this point was very largely settled when the 
term reflux esophagitis was coined. It describes accurately 
in two words the pathology and etiology of  a condition 
which are a common cause of  digestive disorder.  They 
reported seven patients in whom the lower esophagus 
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was lined by gastric mucous membrane, and all these 
patients had reflux esophagitis. Four of  these patients 
had progressed to stricture formations and one patient 
had ulceration in the esophageal part, which was lined by 
gastric epithelium. They termed such ulcers as Barrett’s 
ulcer although they stressed that the use of  this eponym 
does not imply agreement with Barrett’s description of  
an esophagus lined with gastric mucous membrane as 
“stomach”.

Although Allison and later on Barrett recognized the 
association between CLE and hiatal hernia and reflux 
esophagitis, nevertheless, they assumed that the condition 
is congenital in origin. Moersch et al[16] were the first to 
suggest that the columnar lining might be an acquired 
condition as a sequel of  reflux esophagitis. Hayward[17] 
suggested that the CLE is an acquired condition due to 
reflux esophagitis that destroys the squamous epithelium. 
Moreover, he suggested that the denuded area is re-
epithelialized from the columnar cells below, and that the 
lower 1 to 2 cm of  the esophagus is lined by columnar 
epithelium which acts as a buffer zone of  junctional 
epithelium, does not secrete acid or pepsin but is resistant 
to them.

The principal of  the acquired theory is that the 
columnar epithelium is an adaptive change in response 
to the continued harmful environment present in the 
esophagus due to ongoing GER. Following repeated 
cyc les of  destr uct ion and regenerat ion, in some 
individuals, a simple columnar epithelium more resistant 
to digestive action finally replaces the destroyed squamous 
epithelium[1]. 

Many earlier observations documented the ascent 
up the esophagus of  a stricture at the squamo-columnar 
junction as squamous epithelium is replaced by columnar 
epithelium, supporting the concept of  an acquired dynamic 
epithelium[18,19]. Adler[1] reported a series of  11 patients 
with CLE associated with strictures, in three of  them, 
progression and ascent of  the strictures were documented 
over 3 to 5 years. Moreover, he also suggested that the 
occurrence of  islets of  squamous epithelium within the 
sheet of  columnar epithelium could be interpreted as the 
more resistant remnants of  squamous epithelium that 

survived the erosive action of  the digestive secretions. He 
stated that the findings of  these squamous islets are less 
easily explained by the congenital theory.  

Hamil ton [20] summarized the epidemiologica l , 
morphological and experimental evidence cited in the 
literature to support the congenital and acquired theories 
(Table 1).

E V I D E N C E  S U P P O R T I N G  A C Q U I R E D 
ORIGIN OF COLUMNAR MUCOSA
Epidemiological evidence
(1) Many investigators reported the frequent association 
between CLE and GER[33]. Allison and Johnstone[6] 
suggested that if  gastric ref lux occurs, and causes 
ulceration of  squamous epithelium without producing 
stenosis, is healing of  the ulcer in an acid medium more 
likely to be by overgrowth of  gastric rather than of  
esophageal epithelium? If  this were so it might be that 
some examples of  the gastric mucosa in the esophagus 
were acquired rather than congenital. (2) The usual 
occurrence of  CLE in patients of  middle and older ages. 
If  the congenital columnar epithelium lining the esophagus 
produces acid and pepsin itself  as some believe it is 
difficult to understand why complications do not occur 
early in life. (3) Dahms and Rothstein[34] reported that CLE 
in children is a consequence of  chronic GER.

Morphological evidence
There is no typical cases of  CLE in fetuses[33]. The 
histopathologic and histochemical characteristics of  Barrett’
s epithelium have also been quoted to support an acquired 
origin. The presence of  intestinal-type goblet cells, and 
sulphomucins has suggested an acquired origin[35,36]. Dalton  
et al[37] and Dayal and Wolf[38] suggested that the absence 
of  gastrin-containing cells from Barrett’s mucosa as 
contrasted with congenital gastric heterotopia such as in 
a Meckel’s diverticulum, support an acquired origin for 
CLE. However, Mangla et al[30] have demonstrated the 
presence of  gastrin in Barrett’s mucosa. The strongest 
morphological evidence for acquired origin has been 

Table 1 Various evidences to support the congenital and acquired theories

Evidences Congenital theory Acquired theory

Epidemiological 1 Cases in children 1 Association with gastroesophageal reflux
2 Cases without demonstrated reflux 2  Usual occurrence after middle age 

Morphological 1 Neonate with columnar-lined esophagus 
2 Adult with involvement of entire esophagus 
3 Islands of heterotopic/ectopic gastric mucosa
4 Cases with squamous epithelium interposed between
   Barrett's and gastric mucosa
5 Cases with linear, smooth squamo-columnar junction
6 Presence of parietal and chief cells in Barrett's mucosa 

1 Absence of typical cases in fetuses
2 Presence of intestinal-type goblet cells and sulphomucins.
3 Absence of gastrin-containing cells.
4 Endoscopic demonstration of upwards migration of Barrett's mucosa 
    with ongoing gastroesophageal reflux

Experimental 1 Failure of experimental models
2 Absence of reversion to squamous epithelium after
    antireflux operation

1 Animal models.
2 Regression after successful antireflux surgery.
3 Acquisition of Barrett's mucosa after onset of reflux following 
   esophagogastrostomy, Heller myotomy and esophagojejunostomy.

Modified from Hamilton SR. Pathogenesis of columnar cell-lined (Barrett's) esophagus. In: Spechler S J, Goyal R K, (Eds.) Barrett's esophagus: 
Pathophysiology, diagnosis, and management. New York: Elsevier Science, 1985: 29-37.
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provided by cases with endoscopic demonstration of  
cephalic migration of  the peptic esophagitis and stricture 
above an ascending boundary of  CLE with continuing 
GER[19,26,39]. These cases provided strong evidence that 
the condition could be progressive and result from 
persistent severe GER and complicating esophagitis. The 
concept of  erosive reflux esophagitis healing by upward 
migration of  adjacent columnar epithelium was advanced 
by Hayward[17]. Adler[1] reported that out of  five patients 
with CLE associated with strictures, three patients had 
progression and ascent of  the strictures, which were 
documented over 3 to 5 years. He proposed the possibility 
of  repair by extension from esophageal glands following 
reflux esophagitis. 

Experimental evidence
Bremner et al[40] and Wong and Finckh[41] successfully 
produced columnar-lined mucosa in the esophagi of  dogs 
and rats in the presence of  GER, respectively. Li et al[42] 
showed that seven of  the 10 dogs developed Barrett’s 
mucosa after a reflux procedure was created,  suggesting 
that a squamous injury in the esophagus is repaired by 
columnar epithelium in the presence of  reflux. The 
columnar epithelium is acquired when the squamous 
epithelium is injured and during repair it undergoes 
columnar metaplasia. Although damage to squamous 
mucosa is a requisite factor for the development of  
columnar metaplasia, acute injury alone is not a sufficient 
stimulus for columnar metaplasia. The acquisition of  
the columnar epithelium requires a chronically abnormal 
esophageal environment during the period of  mucosal 
repair. In an experimental study on dog esophagus, Gillen 
et al [43] found that a surgical injury in the esophageal 
squamous mucosa healed by the regeneration of  squamous 
epithelium in normal dogs. However, if  the surgical 
injury is preceded by alteration of  the gastroesophageal 
junction to cause chronic GER, then the injured squamous 
mucosa is replaced by a columnar lining. Radigan et al[44] 
and Ransom et al[45] reported restoration of  squamous 
mucosa after a successful antireflux operation. The 
acquisition of  Barrett’s mucosa after onset of  GER 
following esophagogastrostomy, Heller myotomy, and 
esophagojejunostomy provide strong evidence for an 
acquired origin[46-49].

The arguments regarding the etiology of  CLE have 
centered on an acquired versus congenital origin; the 
possibility remains that examples of  both do occur[50]. 
However, the available evidence suggests that the vast 
majority of  cases, if  not all, are acquired due to chronic 
GER. The question remaining to be answered is why 
Barrett’s mucosa develops in only 8-20% of  patients with 
reflux, but not in other patients with reflux of  similar 
severity[20].

FACTORS IN ACQUISITION OF CLE
Patients with CLE frequently have anatomical and 
physiological abnormalities which either predispose to 
or exaggerate the severe GER, which in turn leads to the 
acquisition of  the columnar epithelium. Another group of  
these patients acquire the columnar epithelium secondary 

to esophagitis or mucositis due to irritant or cytotoxic 
agents. Given the combination of  these anatomical and 
physiological abnormalities, it is not surprising that severe 
esophagitis commonly accompanies Barrett’s epithelium. 

The major risk factors that can lead to acquisition of  
the columnar epithelium are: (1) GER with acid and pepsin; 
(2) extreme lower esophageal sphincter incompetence; (3) 
alkaline reflux (duodeno-gastroesophageal reflux of  bile 
and pancreatic juices); (4) gastric acid hypersecretion; (5) 
abnormal esophageal motility and delayed acid clearance; 
(6) diminished esophageal pain sensitivity; and (7) alcohol 
consumption.

The minor risk factors that can lead to acquisition of  
the columnar epithelium are: (1) Caustic injury by lye; (2) 
cytotoxic chemotherapy agent; and (3) acid and pepsin 
secretion by Barrett’s epithelium.

GER with acid and pepsin
Much attention has been directed to ref lux of  the 
gastric juices containing acid and pepsin. Patients with 
CLE frequently have an extremely incompetent lower 
esophageal sphincter, and therefore, are exceptionally 
predisposed to GER. In most patients with CLE, GER 
is judged to be the principal factor that causes injury to 
the squamous epithelium and provides the abnormal 
esophageal environment necessary for columnar metaplasia. 
It is now widely accepted that a substantial proportion of  
patients with Barrett’s esophagus do have severe GER. 
Schnell et al[51] conducted a study to test the hypothesis that 
since acid contact time is related to formation of  Barrett’
s epithelium, then a greater esophageal acid contact time 
might result in longer segments of  Barrett’s epithelium. 
They studied 116 patients with CLE and demonstrated a 
definite positive correlation between the length of  Barrett’
s esophagus and the duration of  esophageal acid exposure. 
Recently some of  the published Swedish studies linked 
adenocarcinoma of  esophagus with duration, frequency 
and severity of  GER symptoms[52,53].

Extreme lower esophageal sphincter incompetence
An important factor that contributes to mucosal injury 
in patients with CLE is lower esophageal sphincter (LES) 
hypotension. Stein et al[54] found that 11 of  12 patients 
with CLE had an incompetent LES. The abnormalities 
were defined as LES pressure of  less than 6 mm Hg, 
overall LES length of  less than 2 cm, or abdominal 
LES length of  less than 1 cm. They concluded that this 
predisposes to GER. This study also confirmed earlier 
reports documenting extreme LES hypotension in patients 
with CLE. Attwood et al[55] reported that 90% of  patients 
with CLE had a mechanically defective LES and 93% 
had increased esophageal exposure to gastric juice on 
esophageal pH monitoring.

Alkaline reflux (duodeno-gastro-esophageal reflux of bile 
and pancreatic juices)
Most of  the earlier studies on CLE traditionally focused 
on the role of  gastr ic acid and pepsin, but other 
reports suggested that other factors contributed to the 
esophageal damage in patients with CLE. Bile reflux into 
the esophagus was reported as an important causative 
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factor in acquisition of  CLE by many investigators[39,47]. 
DeMeester et al[56] using 24-h esophageal pH monitoring 
found abnormal alkaline reflux (esophageal pH >7 for 
more than 10.5% of  a 24-h period) in 34% (14/41) cases. 
Gastric secretions normally are not alkaline, suggesting 
that bile and other alkaline materials in the duodenum 
frequently reflux into the stomach and esophagus in 
patients with CLE and this alkaline reflux has a role in 
the esophageal injury. Waring et al[57] also documented the 
frequent occurrence of  duodeno-gastric reflux in patients 
with CLE. In their study, radionuclide appeared within 
95 min of  an intravenous injection of  99mTc-diisopropyl 
iminodiacetic acid in the stomach of  46% (6/13) patients 
with CLE. In contrast, 11% (2/19) persons in the control 
group had radionuclide evidence of  duodeno-gastric 
reflux. The role of  alkaline reflux is particularly evident 
in those cases of  CLE acquired after total gastrectomy in 
which gastric juices were eliminated[49]. Tada et al[58] also 
provided evidence that refluxed substances other than acid 
and pepsin play a pathogenic role in CLE. They reported 
a patient with severe GER disease who developed CLE 
at age 47, 22 years after a total gastrectomy. At age 64, 
an endoscopic examination revealed adenocarcinoma in 
Barrett’s epithelium. This report confirms previous reports 
that acid and pepsin are not necessarily the only pathogenic 
factors for either Barrett’s esophagus or esophageal 
adenocarcinoma, and further supports the important 
role of  alkaline reflux in the development of  CLE and 
adenocarcinoma. Stoker and Williams[59] suggested that 
a mixture of  gastric and duodenal secretions causes 
esophageal mucosal disruption and intracellular damage 
through a toxic synergism between the two secretions. 
The clinical importance of  the alkaline reflux is that the 
treatment of  GER in patients with CLE should involve 
shifting or neutralizing the alkaline substances as well as 
the acid. As with duodeno-gastric reflux, the stomach 
contents available for reflux into the esophagus will 
include bile and pancreatic enzymes in addition to acid. 
Therefore, suppressing the acids alone may be ineffective 
in healing esophagitis for patients with CLE. Hetzel  
et al[60] showed that omeprazole, a drug that is dramatically 
effective in reducing gastric acid secretion and in healing 
mild esophagitis, was far less reliable for healing ulcera
tions in Barrett’s epithelium. van der Veen et al[61] reported 
that previous gastric surgery represents an increased risk 
factor for the development of  adenocarcinoma in patients 
with CLE. Attwood et al[62] conducted a study to determine 
the role of  intra-esophageal alkalinization in the genesis 
of  complications in Barrett’s esophagus. They found 
that the esophageal acid exposure (% time pH<4) was 
similar in patients with or without complications (19.2% 
vs 19.3%). In contrast, the esophageal alkaline exposure 
(% time pH>7) was greater in patients with complications 
(24.2% vs 8.4%). In 81% of  patients, there was a clear 
relationship between gastric and esophageal alkalinization. 
They concluded that complications in Barrett’s esophagus 
develop in association with increased exposure of  the 
esophagus to an alkaline environment, which appears to be 
secondary to duodeno-gastric reflux.

Gastric acid hypersecretion
Patients with CLE may have elevated gastric acid secretion. 

Collen et al[63] suggested that hypersecretion of  gastric 
acid may contribute to the frequency of  complications in 
Barrett’s esophagus. In a prospective study, 75% (9/12) 
patients who had heartburn intractable to treatment with 
conventional doses of  ranitidine (150 mg twice per day) 
were found to have gastric acid hypersecretion (basal 
acid output > 10 mEq/h). Among those 12 refractory 
patients, 10 had Barrett’s esophagus, and increasing the 
conventional dose of  ranitidine 2 to 6 times controlled 
their heartburn, which reduced the gastric acid output to 
less than 1 mEq/h. With gastric acid hypersecretion and 
duodeno-gastric reflux of  bile and pancreatic enzymes, the 
gastric material available for reflux can be unusually caustic 
and harmful.

Abnormal esophageal motility and delayed acid clearance
Many patients with CLE have abnormal motility in the 
distal esophagus that can delay esophageal clearance, and 
so the refluxed material may have prolonged contact with 
the esophageal mucosa. Winter et al[64] reported on the 
importance of  delayed acid clearance from the esophagus 
as a contributory factor in the causation of  CLE. Stein  
et al[54] using 24-h esophageal motility monitoring reported 
that there was an increase in the frequency of  abnormally 
weak contractions (<30 mm Hg) of  the distal esophagus 
in patients with CLE compared with patients with 
uncomplicated reflux disease. These weak contractions 
may not empty the esophagus effectively, and could be 
responsible for the delayed esophageal acid clearance that 
has been observed in patients with Barrett’s esophagus.

Diminished esophageal pain sensitivity
There are large proportions of  patients with CLE who 
are asymptomatic. Cameron et al[65] estimated that for 
every case identified clinically, there are approximately 
20 cases in the general population that go unrecognized. 
Patients with CLE usually seek medical advice when they 
develop complications, such as esophagitis, stricture, ulcer, 
bleeding or adenocarcinoma. Many patients with CLE 
have diminished esophageal pain sensitivity. Skinner et al[66] 
suggested that persistence of  severe reflux after antireflux 
surgery in some patients with Barrett’s esophagus who 
are asymptomatic is due to the Barrett’s epithelium not 
being sensitive to acid after ulceration or strictures heal. 
Iascone et al[67] found that as compared to patients with 
reflux esophagitis without Barrett’s epithelium, patients 
with Barrett’s esophagus have less severe symptoms of  
heartburn and regurgitation in spite of  significantly greater 
duration of  acid reflux in the distal esophagus. Johnson  
et al [68] suggested that the CLE has diminished pain 
sensitivity and that acid reflux may not cause heartburn 
for many patients with CLE. Perhaps most patients with 
Barrett’s esophagus escape medical attention because their 
reflux symptoms are minimal. Diminished pain sensitivity 
may play a role in the development of  the complications 
that frequently accompany CLE. Patients whose reflux 
is not heralded by heartburn are unlikely to take antacid 
or seek medical advice. With no symptomatic warning 
that caustic material is damaging the esophagus, patients 
are unlikely to take medications that may prevent further 
injury[69]. The decrease in pain sensitivity may explain the 

Bani-Hani KE et al. Pathogenesis of columnar-lined esophagus	 	                                                             1525

www.wjgnet.com



lack of  reflux symptoms before the onset of  dysphagia in 
some of  the patients who develop adenocarcinoma. 

Alcohol consumption
Martini and Wienbeck[70] noted the frequent history of  
chronic alcohol abuse in patients with CLE. Whether this 
association is related to a direct effect of  alcohol on the 
mucosa or to promotion of  GER by the effects of  alcohol 
on the LES is uncertain. It is interesting to notice that 
alcohol abuse was quoted as early as 1906 as an important 
cause for peptic ulcer of  the esophagus. Tileston[15] in 
1906 suggested that the abuse of  alcohol deserves a 
mention among the predisposing causes, occurring with 
considerable frequency. Alcohol probably acts in two ways: 
first, by irritation of  the esophagus, and second, by the 
production of  gastritis, with vomiting and insufficiency of  
the cardia.

Caustic injury by lye
Spechler et al[71] reported a case with fundic-type Barrett’s 
epithelium in the mid esophagus with sparing of  the distal 
esophagus complicating caustic injury by lye ingestion.

Cytotoxic chemotherapy agent
Cases of  CLE have been reported in 63-75% of  patients 
who received a prolonged course of  chemotherapy 
for breast carcinoma. Sartori et al[72] reported that CLE 
could be acquired through an iatrogenic injury by 
prolonged chemotherapy with anti-neoplastic agents 
(cyclophosphamide, methotrexate and 5-fluorouracil). 
These agents injured the esophageal mucosa and caused 
columnar epithelium secondary to the drug-induced 
mucositis. In this regard, they published two reports 
suggesting that chronic chemotherapy with these agents 
frequently causes columnar metaplasia of  the esophagus. 
In the first report, they described a woman who, because 
of  duodenal ulcer disease, had an endoscopic examination 
before the beginning of  prolonged chemotherapy for 
breast cancer. The esophagus was normal, but after 4 
mo of  chemotherapy, a second endoscopy revealed an 
esophageal ulcer with columnar epithelium. Endoscopic 
examinations in another eight women who had been 
treated with the same chemotherapy agents showed 
columnar epithelium in six of  them. The length of  
the columnar epithelium was more than 3 cm in all 
six patients[72]. In the second paper, they reported a 
prospective endoscopic study carried out to document 
the development of  CLE in women receiving the same 
chemotherapy drugs. Ten of  sixteen women (63%) who 
had no endoscopic or histologic evidence of  CLE before 
chemotherapy were found to develop a CLE after 6 mo of  
chemotherapy[73].

Acid and pepsin secretion by Barrett’s epithelium
Secretion of  acid and pepsin by the parietal and chief  cells 
in the Barrett’s mucosa has been considered as possible 
factors in development of  CLE by some investigators like 
Mangla et al[30] and Ustach et al[74]. However, there are no 
recent data to support this.

Summary
The incidence of  CLE and adenocarcinoma is rising 
at an epidemic rate, and the cause for this rapid rise is 
unclear and the answer to this principle question remains 
to be determined. Due to the causal relationship between 
CLE and GER, risk factors which enhance reflux such as 
tobacco smoking, alcohol consumption, dietary changes 
including high fat diet, obesity, and the wide spread usage 
of  the medications that affect the upper gastrointestinal 
tract could be par t ia l ly responsible for this r ise. 
Although other several factors can be offered as possible 
explanations for this rise in incidence such as increased 
awareness of  the condition, widespread use of  endoscopy, 
and improved diagnostic techniques, this rapid increase 
in the incidence of  CLE and adenocarcinoma raises 
serious concern that the current management for GER is 
inadequate and deserves reassessment.
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