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Chapter 1 

GENERAL INTRODUCTION: 

Barrett oesophagus, intestinal metaplasia and 
adenocarcinoma of the oesophagus or 

oesophagogastric junction 
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General introduction 

The two major histological types of oesophageal cancer include squamous cell 

carcinoma and adenocarcinoma. Several factors are known to predispose to the 

development of squamous cell carcinoma of the oesophagus including cigarette 

smoking, excessive alcohol intake and certain nutritional deficiencies. For 

oesophageal adenocarcinoma, the most important risk factor is a condition called 

Barrett oesophagus, which in itself is a consequence of chronic gastro-oesophageal 

reflux disease.1'2 In Barrett oesophagus, the normal squamous epithelial lining of 

the oesphagus has been replaced by a metaplastic columnar epithelium that 

histologically resembles gastric mucosa, intestinal mucosa, or both. The risk for 

adenocarcinoma in Barrett oesophagus appears to reside primarily, if not 

exclusively, in the intestinal-type of epithelial metaplasia.3,4 A similar 

premalignant lesion has been proposed for adenocarcinomas located at the 

oesophagogastric junction,5,6 but currently available data are not unequivocal. 

CANCER OF THE OESOPHAGUS OR OESOPHAGOGASTRIC JUNCTION 

Epidemiology 

There is a remarkable geographic variation in the incidence of oesophageal cancer. 

For example, a high risk zone extends from Eastern Turkey, through the Southern 

former Soviet Union, into northern China. The incidence rates are exceptionally 

high in Linxian, a county in northern China, where new cases occur at an annual 

rate of 130 per 100,000 population.7 The predominant histological type of 

oesophageal carcinoma in this region and in other high incidence areas is 

squamous cell cancer.8 In Western countries, the overall incidence of oesophageal 

cancer is relatively low with an average annual rate of less than 10 per 100,000. 

But, the Western epidemiology of oesophageal cancer is changing. Up to the early 

1970s, the frequency of squamous cell carcinoma of the oesophagus by far 

outnumbered that of adenocarcinoma. Since then, there has been a striking 

increase in oesophageal adenocarcinoma in the United States and in Western 

Europe. Data from Denmark have indicated that the incidence of oesophageal 

adenocarcinoma has increased eightfold from 1970 to 1990.9 During the same 

period, the incidence rates for squamous cell carcinoma have remained largely 

unchanged. In the United States, with particular reference to the white male 

population, frequencies of oesophageal adenocarcinoma have now surpassed those 
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Figure 1. The incidence of adenocarcinoma of the oesophagus in population-based studies. 

• Olmsted County, Minnesota, USA"; A Connecticut Cancer Registry, USA12; D Canton 

Vaud, Switserland13; • West Midlands Region, England14; o Swedisch Cancer Registry, 

Sweden (men)15; * National Cancer Institute, USA (white men)10; A Danish Cancer 

Registry, Denmark9. 

of squamous cell carcinoma.10 The changing incidence of oesophageal 

adenocarcinoma as reported from different areas in Europe and the United States 

is surprisingly similar {Figure 1). It has been suggested that the increasing 

frequency of oesophageal adenocarcinoma reflects a genuine increase in the 

occurrence of its recognized precursor lesion, i.e., Barrett metaplasia, but there are 

no published data to support this contention. 

Classification 

Adenocarcinomas of the oesophagogastric junction are about twice as common as 

adenocarcinomas which clearly arise in the oesophagus."16 For an 

adenocarcinoma which involves the oesophagogastric junction, the tumour may 
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have its origin in the distal oesophagus, in the very proximal stomach (i.e., the 

gastric cardia) or even at a more distal site in the stomach infiltrating the 

oesophagogastric junction from below. Along with this differentiation, it has been 

proposed to classify adenocarcinomas of the oesophagogastric junction into 

adenocarcinomas of the distal oesophagus (Type I), true carcinomas of the cardia 

(Type II) or subcardial carcinomas (Type III).17 Such classification inherently 

allows to stage tumours involving the oesophagogastric junction with substantial 

infiltration of the distal oesophagus (Type I tumours) according to the TNM 

classification of oesophageal carcinoma (Table /).18 To date, however, the 

International Classification of Diseases for Oncology does not allow to 

differentiate distinct tumour entities in the area of the oesophagogastric junction. 

As a consequence, in current literature, adenocarcinomas located at the 

oesophagogastric junction have been considered as oesophageal cancer by some, 

while others regard them as gastric cancer. Current controversy is further 

promoted by the ambiguous use of the term 'cardia carcinoma' for any tumour in 

the proximity of the oesophagogastric junction. These discrepancies in the 

definition and classification of adenocarcinomas of the oesophagogastric junction 

should be remembered when reviewing cancer registry data or any other data 

regarding these tumours. 

Adenocarcinoma of the oesophagus and oesophagogastric junction 

It is of note that adenocarcinomas of the oesophagogastric junction have much in 

common with oesophageal adenocarcinomas. Both tumours primarily affect white 

male individuals between 60 to 65 years of age.5,10 An association with chronic 

symptoms of gastro-oesophageal reflux has been observed for adenocarcinomas at 

both locations,19 although the correlation for adenocarcinoma of the oesophagus 

appears to be stronger than that for adenocarcinoma of the oesophagogastric 

junction.20 Other studies have indicated that adenocarcinomas of the oesophagus 

and adenocarcinomas of the oesophagogastric junction show marked similarities in 

their histological and morphological descriptions,2122 and still others have reported 

that both cancers exhibit almost identical survival curves after surgical resection.23 

Moreover, like the incidence of oesophageal adenocarcinoma, the incidence of 

adenocarcinoma located at the junction between the oesophagus and stomach has 

been increasing at an alarming rate in Western countries.I0,11,24 In fact, annual 
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incidence rates for both adenocarcinomas of the oesophagus and adenocarcinomas 

of the oesophagogastric junction have risen more rapidly than those for any other 

cancer disease in recent decades.16 This is in sharp contrast to a significant decline 

in the frequency of gastric adenocarcinomas located at more distal sites in the 

stomach.'019'21 It is of particular concern that the incidence rates for 

adenocarcinomas of the oesophagus and oesophagogastric junction continue to 

increase in an era when leading cancer incidence sites as well as overall cancer 

mortality rates are beginning to decrease for the first time.25 The mechanisms 

responsible for this upward trend in adenocarcinomas of the oesophagus and 

oesophagogastric junction are as yet unclear. In addition, the question whether 

adenocarcinomas of the oesophagogastric junction share a common precursor 

lesion with adenocarcinomas which obviously originate in the oesophagus, is at 

this time unanswered. 

Table 1. TN M staging of oesophageal carcinoma. 

Stage grouping Primary tumour (T) 
Regional lymph Distant 

nodes (N) metastasis (M) 

MO 

MO 

MO 

MO 

MO 

MO 

MO 

MO 

Ml 
For the cervical oesophagus, cervical nodes (including supraclavicular nodes) are 
considered regional; for the intrathoracic oesophagus, mediastinal and perigastric nodes 
(excluding coeliac nodes) are considered regional. 
Tl has been further subdivided into Tla (into lamina propria) and Tib (into submucosa). 

From Hermanek P, Sobin LH. TNM classification of malignant tumours. International 
Union Against Cancer, 3rd ed, 2nd revision. Berlin: Springer-Verlag 1992.18 
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Stage 0 Tis carcinoma in situ NO 

Stage I Tl into lamina propria / submucosa NO 

Stage IIA T2 into muscularis propria NO 

T3 into adventitia NO 

Stage IIB Tl into lamina propria / submucosa Nl 

T2 into muscularis propria Nl 

Stage III T3 into adventitia Nl 

T4 into adjacent structures Any N 

Stage IV Any T Any N 
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BARRETT OESOPHAGUS 

Historical background 

In 1906, Tileston was the first to describe the appearance of a columnar-lined 

oesophagus.26 However, the report of Norman Barrett in 1950 has been considered 

the first detailed description of this condition which Barrett then interpreted as a 

congenitally short (squamous-lined) oesophagus with an intrathoracic (columnar-

lined) stomach.27 Shortly thereafter, this impression was corrected by Allison and 

Johnston28 and by Lortat-Jacob,29 who recognized that the oesophagus and stomach 

were in an anatomically normal position but that the former was lined by columnar 

epithelium. They also suggested that this condition might be acquired as a result of 

chronic gastro-oesophageal reflux. Barrett later adopted this interpretation and 

proposed that the term short oesophagus be abandoned and that the condition be 

simply called lower oesophagus lined by columnar epithelium?0 Until today, the 

eponym Barrett oesophagus has been widely applied to the condition wherein 

metaplastic columnar epithelium has replaced the normal squamous mucosa of the 

oesophagus. Had it not been identified to have malignant potential, this process 

would probably have remained a curiosity resulting from the body's adaptation to 

severe reflux. After the first report31 of an adenocarcinoma arising in a columnar-

lined oesophagus in 1953, numerous studies have confirmed the premalignant 

nature of this metaplastic epithelium. 

Extent of oesophageal columnar lining 

Traditionally, Barrett oesophagus has been merely an endoscopic diagnosis. On 

endoscopic examination, red-coloured columnar epithelium usually contrasts well 

with the pale appearance of adjacent squamous epithelium. This endoscopically 

apparent distinction has rendered little problem in recognizing Barrett oesophagus 

in patients with long segments of columnar epithelium which extend well above 

the oesophagogastric junction. For decades, endoscopists have embraced the 

contention that gastric-type columnar epithelium can normally extend 1 or 2 cm 

into the distal oesophagus. This view followed a report by Hayward in 1961.32 

Hayward did not refer to any published studies, nor did he present any data to 

substantiate his statements on oesophageal histology. Nevertheless, his report has 

largely contributed to the controversy that short segments of oesophageal 
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columnar lining can be dismissed as normal. It was held that biopsy sampling of 

columnar epithelium limited to the distal few centimeters of the oesophagus could 

result in a false-positive diagnosis of Barrett oesophagus. 

Another source of false-positive diagnoses has also been recognized.1,33 During 

endoscopic evaluation, the location of the oesophagogastric junction is 

continuously moving and its appearance may change from moment to moment. 

Therefore, when endoscopic biopsy specimens allegedly obtained from the distal 

oespohagus reveal (gastric-type) columnar epithelium, it can be difficult to 

exclude the possibility that the specimens were obtained inadvertently from the 

proximal stomach. In order to avoid these diagnostic difficulties, investigators in 

the early 1980s formulated criteria for the extent of oesophageal columnar lining 

necessary to establish a diagnosis of Barrett oesophagus.33,34 By then, biopsy 

specimens to confirm a diagnosis of Barrett oesophagus were obtained only when 

columnar epithelial lining was seen to extend at least 2 or 3 cm above the 

oesophagogastric junction. Using these criteria, Barrett oesophagus has been 

reported in approximately 1% of unselected patients undergoing upper 

gastrointestinal endoscopy.35,36 

However, there are several problems in defining Barrett oesophagus by the extent 

of oesophageal columnar lining. First, if the exact location of the oesophagogastric 

junction cannot be identified with precision, then any assessment of the extent of 

columnar epithelium in the oesophagus will be imprecise. Furthermore, 

endoscopic measurements themselves can be imprecise.37 Finally, any length of 

oesophageal columnar lining chosen as a diagnostic criterion for Barrett 

oesophagus would be arbitrary. To some extent, adherence to an arbitrary distance 

of 2 or 3 cm may have limited the problem of false-positive diagnoses. But, using 

these guidelines, clinicians failed to recognize short segments of metaplastic 

epithelium in the distal esophagus. 

Short segments of oesophageal columnar epithelium have been found in 

association with adenocarcinomas located at the oesophagogastric junction.5,6,19,38,39 

Recent follow-up studies have confirmed the occurrence of dysplasia and cancer in 

short segment Barrett oesophagus.40,41 Thus, columnar epithelium extending 1 or 2 

cm into the distal oesophagus may not be innocent at all. Metaplastic columnar 

epithelium with potential for neoplastic change cannot be distinguished from 

'normal' columnar epithelium merely on the basis of endoscopic appearance. 
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These observations have challenged traditional diagnostic criteria for Barrett 

oesophagus. 

Intestinal metaplasia of the oesophagus 

Alternatively, investigators have chosen to define Barrett oesophagus by the 

histological finding of intestinal metaplasia anywhere within the oesophagus, 

irrespective of its extent.42,43 It had been established earlier that the glandular 

mucosa lining Barrett oesophagus comprised features resembling gastric 

epithelium, intestinal epithelium, alone or in combination. Controversies regarding 

the histology of Barrett oesophagus were first clarified by Pauli et al. in 1976.44 

The investigators described three characteristic types of columnar epithelium in 

the oesophagus: (1) a gastric fundic-type epithelium containing chief cells and 

parietal cells, (2) a junctional-type epithelium with foveolae lined almost 

exclusively by columnar mucus-secreting cells, as in the glandular mucosa of the 

gastric cardia, and (3) a distinctive-type epithelium histologically similar to 

intestinal mucosa which the authors referred to as specialized columnar 

epithelium. This classification has been cited extensively to identify the 

histological features of columnar epithelium in the oesophagus. There is still 

agreement that the first two epithelial types are virtually indistinguisable from the 

epithelia normally found in the gastric fundus and cardia, respectively, whereas the 

presence of goblet cells readily differentiates distinctive-type Barrett epithelium 

from normal gastric mucosae. The three glandular epithelia are usually arrayed 

randomly throughout the metaplastic epithelium, although there has been evidence 

of separation into zones with the fundic-type epithelium most distal in the 

oesophagus, the intestinal-type epithelium most proximal and the junctional-type 

epithelium in between these two.1 

By the late 1980s, it became clear that the risk for adenocarcinoma in Barrett 

oesophagus was associated primarily with the intestinal-type of metaplastic 

epithelium, not with the gastric-types of epithelia found in Barrett 

oesophagus.1,3'4'45 Since that time, intestinal metaplasia has been widely recognized 

as the epithelial type that especially predisposes patients with Barrett oesophagus 

to cancer development. In fact, it is commonly doubted that neoplastic changes in 

a columnar-lined oesophagus ever originate in the gastric fundic-type or 

junctional-type epithelium. Moreover, short segments of intestinal metaplasia in 
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the distal oesophagus were then identified to adjoin adenocarcinoma of the 

oesophagogastric junction.5'6,19'38'39 Numerous studies followed with the aim to 

evaluate the prevalence of this intestinalized mucosa in the distal oesophagus. In 

unselected patients scheduled for elective upper endoscopy, the condition was 

found in about 10% of patients.4648 In other studies, its prevalence was selectively 

investigated using a variety of clinical, endoscopic and/or special staining 

criteria.49"54 It was commonly accepted that older perceptions of the distal few 

centimeters of the oesophagus were no longer tenable. During the 1990s, the 

simple presence of goblet cell metaplasia - anywhere in the oesophagus - has 

increasingly been used as diagnostic criterion for Barrett oesophagus. 

Intestinal metaplasia of the oesophagogastric junction 

Unfortunately, the practice of defining Barrett oesophagus solely by the presence 

of intestinal metaplasia at any location in the oesophagus has not eliminated 

diagnostic difficulties. Recent studies have shown that the gastric side of an 

endoscopically normal appearing oesophagogastric junction {i.e., the gastric 

cardia) can also harbour small areas of intestinal metaplasia.46"48,55 Histologically, 

intestinal metaplasia of the gastric cardia and that of Barrett oesophagus are 

indistinguisable.42 Consequently, when goblet cell metaplasia is found in a 

routinely stained biopsy from the borderline area between oesophagus and 

stomach, it can be impossible to determine whether it represents intestinal 

metaplasia in preexisting (native) cardiac mucosa or indicates the earliest lesion of 

Barrett oesophagus, i.e., metaplasia in what was formerly squamous mucosa. The 

endoscopic appearance of the distal oesophagus and oesophagogastric junction is 

obviously essential to differentiate (short segment) Barrett oesophagus from 

intestinal metaplasia of the gastric cardia, but it may not be conclusive. One might 

argue that intestinal metaplasia is clearly metaplastic, both in the oesophagus and 

in the gastric cardia, and therefore, any intestinal metaplasia in biopsy specimens 

from the region of the oesophagogastric junction can be considered abnormal.6 

However, there is an obvious conceptual problem inherent in calling intestinal 

metaplasia of the stomach 'Barrett oesophagus'. Moreover, it is unknown whether 

the pathogenesis and clinical implications of intestinal metaplasia localized at the 

oesophagogastric junction are similar to those of intestinal metaplasia in the 

oesophagus. 
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In 1996, in an attempt to avoid further diagnostic confusion and conceptual 

uncertainties, Spechler and Goyal have proposed an alternative classification 

system that does not necessarily rely on arbitrary and imprecise endoscopic 

measurements, and that recognizes the importance of intestinal metaplasia {Table 

2).56 According to this classification, any extent of endoscopically columnar-

appearing mucosa in the oesophagus is designated columnar-lined oesophagus. 

Biopsy specimens are obtained from the oesophageal columnar lining to seek 

intestinal metaplasia. Available data suggest that the risk for malignant 

degeneration varies directly with the extent of columnar metaplasia in the 

oesophagus.5759 Therefore, it may still be useful to document measurements of the 

columnar-lined oesophagus, albeit that their accuracy cannot be ensured. Such 

measurements will inherently guide future studies aimed to estimate relative risks. 

When intestinal metaplasia is detected in biopsies taken from the oesophagogastric 

junction in the absence of endoscopically oesophageal columnar lining, the 

condition is called intestinal metaplasia at the oesophagogastric junction. At 

present times, its risk factors and clinical consequences have not yet been 

established. 

Current knowledge about metaplastic columnar epithelium in the oesophagus is 

based predominantly on studies of patients with endoscopically apparent Barrett 

oesophagus. Therefore, the following paragraphs pertain primarily to patients with 

long segments of columnar epithelium extending well up the oesophagus. 

Table 2. Alternative classification and clinical implications. 

Classification 
Association with gastro- Association with 

oesophageal reflux disease adenocarcinoma 

Endoscopic surveillance 

recommended 

Columnar-lined oesophagus 

with intestinal metaplasia 

Columnar-lined oesophagus 

without intestinal metaplasia 

Intestinal metaplasia at the 

oesophagogastric junction 

Variable 

Variable 

Unclear 

Yes 

Unlikely 

Probable 

Yes 

Probably not 

Unclear 

From Spechler SJ, Goyal RK. The columnar-lined esophagus, intestinal metaplasia, and 

Norman Barrett. Gastroenterology 1996; 110.-614-621.56 
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Pathogenesis 

The congenital versus acquired etiology of Barett oesophagus remained subject of 

considerable disagreement until experimental and clinical observations 

accumulated to substantiate the concept that oesophageal columnar metaplasia is 

an acquired phenomenon secondary to pathological gastro-oesophageal reflux. 

Studies using animal models demonstrated that oesophageal mucosal defects in the 

absence of gastro-oesophageal reflux regenerated by squamous epithelium, while 

in the presence of reflux oesophageal mucosal regeneration frequently occurred by 

columnar epithelium.60"63 Patients with Barrett oesophagus have been characterized 

with excessive gastro-oesophageal reflux.64"66 Intermittent, short-lived episodes of 

gastro-oesophageal reflux often occur in healthy individuals, usually in the 

postprandial period, and rarely cause symptoms or oesophageal damage. Gastro-

oesophageal reflux disease refers to the pathological retrograde flow of gastric 

contents into the oesophagus and Barrett metaplasia has been defined as the end 

stage of its associated histological changes. Physiological abnormalities play a 

significant role in the pathogenesis of gastro-oesophageal reflux disease and may 

be more pronounced in patients with Barrett oesophagus compared to those with 

uncomplicated reflux oesophagitis. In particular, the acquisition of Barrett mucosa 

has been associated with a defective lower oesophageal sphincter, increased acid 

exposure and impaired oesophageal motility.66"69 

Various components may constitute the oesophageal refluxate. Their relative 

importance and contribution to the development of oesophageal mucosal injury 

have been extensively investigated.70 It is well established in animal and human 

studies that hydrochloric acid and pepsin originating from gastric sources are 

noxious agents to the oesophageal mucosa. Gastric juice may intermix with 

duodenal contents by transpyloric regurgitation of bile salts and pancreatic 

secretions into the stomach. This duodenogastric reflux is a normal physiological 

event, especially at night, but when excessive it may lead to benign and malignant 

gastric pathology.7173 Experimental research has implicated a role for duodenal 

ingredients in the pathogenesis of oesophagitis, Barrett oesophagus and 

oesophageal adenocarcinoma.74 The duodenal contents involved in damaging the 

animal oesophageal mucosa include conjugated and unconjugated bile acids and 

the pancreatic enzyme trypsin. In the animal model, there is evidence for 

synergism between conjugated bile acids and gastric hydrochloric acid in causing 
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oesophageal mucosal damage. Clinical observations concerning the possible 

injurious effects of duodenal contents on the oesophageal mucosa are 

controversial. Duodenogastro-oesophageal reflux in humans has usually been 

studied by intra-oesophageal pH monitoring with alkaline pH as the criterion for 

pathological reflux of duodenal contents into the oesophagus. However, factors 

other than duodenogastro-oesophageal reflux {e.g., saliva, food, secretions of 

oesophageal submucosal glands) may increase intra-oesophageal pH, and alkaline 

pH has been shown a poor marker for duodenogastro-oesophageal reflux. A 

recently developed instrument detects duodenogastro-oesophageal reflux 

spectrophotometrically, independent of pH.75 The system measures the presence of 

bilirubin in the oesophagus and thereby represents oesophageal exposure to bile 

reflux. Reported data from ambulatory bilirubin monitoring and simultaneous pH 

measurements indicate that the degree of oesophageal injury worsens in parallel 

with a graded increase in both acid and duodenogastro-oesophageal reflux.76"78 

These findings support the results from animal studies suggesting that bile - in 

synergy with acid - is an important factor in the pathogenesis of complicated 

gastro-oesophageal reflux disease. However, despite recent advances in the 

separate assessment of various oesophageal reflux constituents, further studies are 

needed to clarify the clinical relevance of bile in the oesophagus. 

Malignant degeneration 

The risk of malignancy in patients with endoscopically apparent Barrett 

oesophagus varies from 1 in 52 to 1 in 208 patient-years, with a mean of about 1 in 

100 patient-years.97 Several studies have indicated that the development of 

adenocarcinoma in a segment of oesophageal intestinal metaplasia evolves through 

a sequence of increasingly severe dysplastic changes.4,80"82 The concept of a 

metaplasia - dysplasia - adenocarcinoma sequence is clearly supported by 

mapping studies of oesophagectomy specimens.83 The rate at which low-grade 

dysplasia develops into high-grade dysplasia and ultimately into invasive cancer is 

highly variable. High-grade dysplasia is an ominous sign and indicates impending 

malignancy. Some patients with an endoscopic biopsy diagnosis of high-grade 

dysplasia are diagnosed with adenocarcinoma on prompt follow-up endoscopy;84 

others may progress to cancer, usually within 1 to 3 years.80,84,85 Moreover, 

unidentified malignant foci may already be present at the time high-grade 
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dysplasia is detected at endoscopic biopsy.8689 

Histological progression from Barrett metaplasia through dysplastic epithelial 

changes and finally to adenocarcinoma appears to parallel a progressive 

acquisition of multiple genetic abnormalities. The increased expression of growth 

factors and their receptors (e.g., EGF, EGF-R), the activation of oncogenes (e.g., 

c-erbB-2) and the inactivation of tumour-suppressor genes (e.g., p53) might be 

responsible for the sequence of cell cycle abnormalities which lead to the 

development of cancer.90'91 It has been acknowledged that flow-cytometric 

abnormalities (e.g., aneuploidy, abnormal cellular proliferation) may be earlier and 

more specific markers for cancer development than the finding of dysplasia.92 

Nevertheless, current use of flow cytometry does not seem to provide sufficient 

additional information to justify its routine application in clinical practice. 

The most important risk factor for malignant degeneration in patients with a 

columnar-lined oesophagus is the presence of intestinal metaplasia. Other factors 

reported to increase the cancer risk in Barrett oesophagus include male gender, 

smoking, alcohol, length of the oesophageal columnar epithelium, and an ulcer or 

stricture at initial endoscopy, but these data are controversial. In the experimental 

setting, it has been shown that animals with mixed reflux rather than those with 

acid reflux alone are prone to carcinogenesis.93 Recent experiments have 

demonstrated a progressive increase in the prevalence of adenocarcinoma as less 

gastric juice was permitted to reflux with duodenal juice into the animal 

oesophagus.94 As a consequence, it has been postulated that alterations in the 

gastric pH environment caused by profound acid suppression therapy may 

potentiate oesophageal injury and encourage tumorigenesis in patients with 

duodenogastro-oesophageal reflux. Clinical proof that chemoinductive alterations 

in the acidity of gastric fluids increase the risk for oesophageal adenocarcinoma is 

lacking. 

Current clinical practice 

Barrett oesophagus predominantly occurs in white men.34 The age at initial 

diagnosis usually ranges from 50 to 60 years. Its precise prevalence in the general 

population is unknown, but may well be substantial. In patients who undergo 

endoscopy for symptoms of gastro-oesophageal reflux, metaplastic columnar 

epithelium has been reported in 10% to 15%.68-95 About 10% of the general adult 
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population suffer weekly from reflux symptoms. Barrett oesophagus can thus be 

suspected in at least 1 of 100 adult persons. However, comparison of clinical and 

autopsy findings has shown that up to 95% of individuals with Barrett oesophagus 

remain unrecognized.96 

Complications in patients with Barrett oesophagus include peptic stricture and 

ulcer, while about 10% to 15% have adenocarcinoma at the time of initial 

presentation. In a review of 241 patients with endoscopically diagnosed Barrett 

oesophagus, the most common symptoms were heartburn, dysphagia and 

regurgitation, occurring in 81%, 51% and 33% of patients with benign Barrett 

oesophagus.97 When adenocarcinoma was diagnosed in conjunction with Barrett 

oesophagus, dysphagia and weight loss were presenting symptoms in 68% and 

44% of patients, respectively. Previous symptoms of gastro-oesophageal reflux 

may be absent in patients who are initially diagnosed with Barrett metaplasia 

because of a complication (ulcer, stricture, cancer). The discordance between the 

severity of gastro-oesophageal reflux disease and the mild intensity of its 

symptoms has been explained by a decreased sensitivity of the columnar mucosa 

to the action of the refluxate.98 

At endoscopic evaluation, the proximal extent of the gastric folds has been 

recommended as landmark to identify the junction between oesophagus and 

stomach.33,99 Any length of red-coloured mucosa in the lower oesophagus above 

the proximal extent of the gastric folds which contains intestinal metaplasia on 

biopsy qualifies for a diagnosis of Barrett oesophagus regardless of its extent. 

Histology is therefore essential to make a diagnosis of distinctive-type columnar-

lined mucosa in the oesophagus. The histological view is characterized by a 

typical villiform surface mucosa and the glands are intestinalized with goblet cells. 

It has been claimed that methylene blue directed biopsy improves the endoscopic 

detection of intestinal metaplasia, but its routine use is questionable.100 

The endoscopic detection of dysplasia is problematic. In general, no specific 

endoscopic feature permits a distinction between dysplastic and non-dysplastic 

mucosa. Endoscopic laser-induced fluorescence spectroscopy is a new technique 

that enables the endoscopist to obtain 'optical biopsies' which may aid in the 

identification of dysplastic tissue during endoscopic examination. Further studies 

are awaited to confirm these preliminary findings. 

Histological grading of dysplasia is most commonly performed according to the 
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criteria established for inflammatory bowel disease,101 as described for Barrett 

oesophagus by Hamilton.102 

In many series of patients with adenocarcinoma of the oesophagus or 

oesophagogastric junction, the majority of patients were not previously known to 

have intestinal metaplasia. In these series, overall survival is poor, ranging from 

15% to 25% at 5 years.103'104 In other series, in which a relatively high proportion 

of cancers was detected through endoscopic surveillance, long-term survival rates 

of more than 50% have been reported.105,106 

Endoscopic surveillance 

The progression of intestinal metaplasia via low-grade dysplasia to high-grade 

dysplasia has provided a histological marker for the clinical follow-up of patients 

with Barrett oesophagus. Endoscopic biopsy surveillance of patients at risk has 

been recommended because of its presumed potential to detect (noninvasive) 

neoplastic lesions prior to the development of symptomatic advanced disease. 

There is no proof that endoscopic surveillance of Barrett oesophagus reduces the 

overall mortality rates from oesophageal adenocarcinoma. Also, there is no proof 

that any medical, endoscopic or surgical therapy - short of oesophageal resection -

irrevocably reverses the metaplastic changes in the oesophagus or halts the 

progression from dysplasia to invasive cancer. 

The topic of performing oesophageal resection for high-grade dysplasia remains 

controversial. Surgical resection includes the risk of postoperative morbidity and 

mortality following a 'prophylactic' intervention, whereas close follow-up implies 

the need for numerous repeated endoscopies with a continuing risk of an 

undiagnosed (progressive) cancer. Experts from Seattle advise to defer 

oesophagectomy till proven invasive adenocarcinoma is documented. In the mean 

time, continued surveillance at very short intervals (3 months) with strict 

endoscopic biopsy protocols is proposed.385 Authors who favour oesophagectomy 

for an endoscopic diagnosis of high-grade dysplasia have shown that 11% to 73% 

(mean 42%) of patients who underwent resection for high-grade dysplasia were 

identified to have endoscopically undetected adenocarcinoma in the resected 

esophagus.8689107 These findings most likely reflect endoscopic reality and indicate 

the limitations of a routine random biopsy protocol in the management of high-

grade dysplasia. As a result, general guidelines include oesophageal resection for 
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Figure 2. Endoscopie biopsy surveillance protocol for Barrett oesophagus. 

Patients with intestinal-type columnar epithelium 

irrespective of length of Barrett mucosa 

extensive biopsy sampling (4-quadrant, every 2 cm) 

no dysplasia 

endoscopy / biopsy 

every 2 years 

low-grade dysplsia 

endoscopy / biopsy 

every year 

high-grade dysplsia 

consider repeat endoscopy 

review histology 

surgery (if diagnosis confirmed) 

in patients fit for oesophagectomy 

From Stein HJ. Esophageal cancer: screening and surveillance. Results of a consensus 
conference held at the Vlth world congress of the International Society for Diseases of the 
Esophagus. Dis Esoph 1996; 9:S3-S19.108 

patients with unequivocal high-grade dysplasia who are likely to tolerate a major 

surgical procedure {Figure 2).108 

The key question whether surveillance of Barrett oesophagus reduces the overall 

mortality rates from oesophageal adenocarcinoma could theoretically be studied in 

a randomized trial. This, however, would require over 2000 patients, may pose 

ethical difficulties, and would only be conclusive after a follow-up of more than 

ten years.1 The optimal balance between costs and health benefits has been 

estimated by means of a computer simulation model.109 This model suggested that 

for surveillance in Barrett oesophagus to be as cost-effective as common medical 

practices, endoscopy should be deferred to 5 year intervals. When costs were not 

considered, annual surveillance together with oesophageal resection for high-grade 

dysplasia yielded the greatest life expectancy. Clinical studies may help to 

optimize the efficacy of endoscopic biopsy surveillance, may sharpen the 

guidelines and identify additional markers that predict cancer development arising 

from intestinal metaplasia in the oesophagus. Proper management of patients with 

intestinal metaplasia at the oesophagogastric junction is as yet undefined. 
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OUTLINE OF THE THESIS 

The rising incidence of adenocarcinoma of the oesophagus and oesophagogastric 

junction has focussed increasing attention on pathological conditions that precede 

invasive cancer at these locations. As reviewed in Chapter 1, the predisposition of 

patients with a columnar-lined oesophagus, traditionally called Barrett 

oesophagus, to develop adenocarcinoma of the oesophagus is well documented. 

The recognition that cancer complicating Barrett oesophagus originates from 

intestinal-type columnar epithelium has led to redefine Barrett oesophagus by the 

presence of intestinal metaplasia in the oesophagus. Short segments of intestinal 

metaplasia in the distal oesophagus have been found in association with 

adenocarcinoma of the oesophagogastric junction. 

Given the poor survival rates of advanced cancer at these locations, strategies for 

early detection have been explored. Implementation of an endoscopic surveillance 

programme for patients in whom Barrett oesophagus has been detected seems a 

reasonable option. However, optimal patient selection and frequency of follow-up 

are subject to ongoing discussion. In Chapter 2, a survey is performed to 

investigate current surveillance practices for patients with Barrett oesophagus in 

the Netherlands. Its outcome is evaluated against a background of earlier 

established international guidelines and evolving perceptions in the literature. 

Several limitations of endoscopic biopsy surveillance in patients with Barrett 

oesophagus are subject to discussion. The efficacy of Barrett oesophagus in 

reducing cancer mortality is a matter of debate. In Chapter 3, the impact of 

endoscopic biopsy surveillance on pathological stage and clinical outcome of 

adenocarcinoma arising in Barrett oesophagus is investigated. In addition, to gain 

further insight in the temporal course of histologic progression in Barrett 

oesophagus, endoscopic biopsy results in Barrett oesophagus patients who 

underwent regular endoscopic surveillance prior to tumour development are 

analysed. 

Decision models for surveillance of Barrett oesophagus are governed by the grade 

of dysplasia on endoscopic biopsy. Grading of dysplasia in Barrett oesophagus, 

and thus clinical decision making, is currently based on subjective assessment of 

routinely stained biopsy tissue. This subjective grading of dysplasia in Barrett 

oesophagus is, however, prone to observer variation. In a previous study on tissue 
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sections derived from oesophagectomy specimens, computerized quantitative 

assessment of morphometric and cytometric features could be utilized for an 

objective distinction between different grades of dysplasia in Barrett oesophagus. 

For clinical purposes, the question remains whether such quantitative analysis is 

applicable on endoscopic biopsy material from Barrett oesophagus surveillance 

programmes. Therefore, in Chapter 4, the feasibility of computerized 

morphometry and immunoquantitation is tested on surveillance biopsies of Barrett 

oesophagus. 

Until recently, goblet cells have been considered pathognomic for a diagnosis of 

intestinal-type columnar epithelium in the oesphagus. Recent studies have shown 

that the gastric side of an endoscopically normal appearing oesophagogastric 

junction can also harbour small areas of intestinal metaplasia. Current guidelines 

for the use of upper endoscopy do not include that biopsy specimens be obtained 

routinely from an endoscopically normal appearing oesophagogastric junction. 

Therefore, little is known about the prevalence, clinical characteristics and 

associated endoscopic and histologic features of intestinal metaplasia at this site. 

These issues are evaluated in a prospective endoscopic biopsy study presented in 

Chapter 5. In addition, histochemical characteristics are compared between 

intestinal metaplasia at an endoscopically normal appearing oesophagogastric 

junction and intestinal metaplasia in the oesophagus. 

Ideally, cancer surveillance strategies lead to detection of neoplastic changes at a 

preinvasive or early invasive stage. In view of the potential for local ablative 

endoscopic techniques in treating early adenocarcinomas of the oesophagus or 

oesophagogastric junction, it is important to elucidate their patterns of local 

growth and regional dissemination. In Chapter 6, a study has been undertaken 

aimed to evaluate these pathological features of early adenocarcinoma which may 

contribute to rational therapeutic decision making. 

Adequate patient selection for different treatment modalities remains a major 

challenge in the management of patients with cancer of the oesophagus or 

oesophagogastric junction. In this process, pretreatment assessment of prognosis is 

essential. The histologic tumour type according to Lauren and c-erbB-2 

overexpression can be assessed on endoscopic biopsies and have prognostic value 

in gastric cancer. Their prognostic significance in adenocarcinoma of the 

oesophagus and oesophagogastric junction is studied in Chapter 7. 
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There is no universal consensus regarding the most appropriate surgical approach 

in treating cancer of the oesophagus and oesophagogastric junction. For cancer of 

the intrathoracic oesophagus immediately adjacent to the trachea, careful 

dissection of the primary tumour usually necessitates a transthoracic surgical 

approach. Conversely, for tumours located at lower levels of the oesophagus (i.e., 

below the tracheal bifurcation), the need to perform a thoracotomy is 

controversial. Since its introduction in 1933, the transhiatal technique without 

thoracotomy has been subject to ample discussion. Chapter 8 elaborates on the 

procedure-related hazards, the pathological results and the short-term and long-

term clinical outcome of transhiatal oesophagectomy in patients with cancer of the 

middle or distal oesophagus or oesophagogastric junction. 

Incidental cases of iatrogenic herniation of abdominal contents into the chest have 

been described both after transhiatal and transthoracic oesophagectomy. Although 

diaphragmatic herniation secondary to surgical trauma appears a relatively 

infrequent diagnosis, early recognition is important as delayed diagnosis may 

result in strangulation and perforation of the herniated contents. In Chapter 9, the 

clinical spectrum of diaphragmatic herniation after oesophagectomy is described, 

its incidence is estimated and contributing factors that might affect its occurrence 

are evaluated. 

Oesophageal resection is associated with a substantial risk of infectious 

complications. Clinical and experimental data suggest that an increased 

susceptibility to infectious complications after host injury may be caused by 

impaired cellular immunity. In the past few years, it has become clear that the 

cytokine profile of the specific immune response plays a central role in the ability 

of a host to eliminate effectively certain invading organisms. Postoperative 

cellular immune responsiveness following transhiatal versus transthoracic 

oesophageal resection for cancer are investigated in Chapter 10. In addition, the 

question is addressed whether preoperative cellular immune responsiveness is 

predictive for the development of postoperative infectious complications. 

Presumably, prognosis of patients with cancer is affected not only by the stage of 

the disease itself, but also by host defense mechanisms. Chapter 11 presents a 

study evaluating the prognostic impact of immune responses or lymphocyte 

phenotyping in patients with adenocarcinoma of the oesophagus and 

oesophagogastric junction. 
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