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Surveillance in Barrett’s oesophagus: a personal view
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Barrett’s oesophagus is defined as columnar-lined
oesophagus of any length containing specialised
intestinal metaplasia. Diagnosis depends on close
corroboration between the endoscopist and
histopathologist. It occurs in 10% of patients presenting
endoscopically with reflux symptoms and has an
adenocarcinoma incidence of 0.4% to 2%. Surveillance
is performed to detect precancerous change (dysplasia)
and early stage disease has a good surgical prognosis.
Computer models suggest cost efficacy comparable to
other health measures. However most patients with
Barrett’s do not die of oesophageal cancer and elective
oesophagectomy has an appreciable mortality.
Endoscopic ablation techniques and improved definition
of high risk subgroups will help shape future surveillance
programmes.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

In 1950 Norman Barrett described the
columnar-lined oesophagus, which he consid-
ered to be a congenital abnormality.1 It is now

accepted that Barrett’s oesophagus represents the
metaplastic adaptation of the distal oesophageal
squamous epithelium to a columnar lining
containing specialised intestinal metaplasia in
response to chronic duodenogastro-oesophageal
reflux.2 Most authorities define “traditional” Bar-
rett’s oesophagus as the presence of three or more
centimetres of columnar-lined oesophagus above
the gastro-oesophageal junction.3 This is an arbi-
trary figure used by earlier investigators to help
overcome the technical and practical problems in
endoscopic identification of the gastro-
oesophageal junction4 5 and does not address the
issues associated with short segment Barrett’s
oesophagus (<3 cm). Specialised intestinal meta-
plasia is the most significant histological finding
and is a form of incomplete intestinal metaplasia
containing certain histological and immunohisto-
logical features of both small intestinal, colonic
and gastric epithelium.6 Its importance is as a
marker of an unstable epithelium with a predis-
position to neoplastic change.7 8 It may appear at a
normal appearing gastro-oesophageal junction in
9%–36% of unselected patients undergoing endo-
scopic examination.9–11

Histology reports can be interpreted in several
ways. They can be diagnostic when juxtaposition
of native oesophageal structures to glandular
mucosa is seen (occurs in only 10% of biopsies12),
or corroborative if glandular mucosa with intesti-
nal metaplasia is found, or “in keeping with” if
gastric type mucosa alone is described. These lat-
ter two reports may represent biopsies mistakenly

taken from the gastro-oesophageal junction or a

hiatus hernia. Hence biopsy of the most proximal

end of Barrett’s changes may provide the most

accurate histological assessment.

A combination of careful endoscopic examina-

tion, accurate biopsy technique, and appropriately

stained histological sections provide the best

diagnostic approach: many experts now recom-

mend that the segment length is not a require-

ment for diagnosis2 13 14: an alternative more

descriptive classification using the term

columnar-lined oesophagus plus intestinal meta-

plasia is more practical.2 However, the significance

of specialised interstitial metaplasia at a normal

appearing gastro-oesophageal junction is un-

known and this finding on its own (sometimes

referred to as an “ultra short Barrett’s oesoph-

agus”) should not presently be regarded as

Barrett’s oesophagus, certainly not in terms of

recommendations for surveillance.15 16 Malignant

transformation is well described in short segment

Barrett’s,17 18 although there is evidence to suggest

that longer segment Barrett’s carries an increased

risk of cancer development.19 20

It is important to note that most published epi-

demiological data about Barrett’s oesophagus

have been based on the outdated definition

requiring a >3 cm segment.21

SIZE OF THE PROBLEM
The prevalence of Barrett’s oesophagus in endo-

scopic series for any indication is 1%.21 If

endoscopy is performed for reflux symptoms

alone the prevalence rises to 10%–15%.22 23 The

majority of patients with Barrett’s oesophagus do

not seek medical attention for reflux symptoms or

have silent reflux. From necropsy and endoscopic

series, Cameron et al estimated that for every

known patient with Barrett’s oesophagus there

might be 20 more unrecognised in the general

population.24 This raises significant public health

issues when viewed against an observed back-

ground of a rapidly increasing incidence of

oesophageal adenocarcinoma in the western

hemisphere.25–27 The average annual age adjusted

incidence in white males has risen from 0.8/

100 000 in 1976–78 to 2.5/100 000 in 1988–90.28

There is no accurate information on the effect of

Barrett’s oesophagus on life expectancy which

may be normal overall; a few cohort studies have

Box 1: Definition and diagnosis of
Barrett’s oesophagus

• Columnar-lined oesophagus.
• Presence of specialised interstitial metaplasia.
• Any length.
• Close clinical and pathological corroboration.
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reported an excess of mortality in patients with Barrett’s but

no comparisons with control populations were included.29 30 31

The incidence of oesophageal adenocarcinoma from endo-
scopic surveillance studies varies from 1:46 to 1:441 patient
years of follow up, representing a 30 to 125-fold increase com-
pared with the general population.32 33 The reasons for this
wide variation include the small number of cases in most
published series and short length of follow up.34 Retrospective
study design, potential referral bias in reports from tertiary
centres,35 population bias, and presence of advanced preneo-
plastic change at entry into surveillance programmes may also
contribute. From prospective studies an average risk of about
1% per annum (range 0.4%–2%) is generally accepted,36 but
more recent studies suggest the cancer risk is lower at around
1:200 patient years.13 37 There is a strong inverse correlation
between study size and malignant risk; the bigger studies giv-
ing a lower cancer incidence.

WHY CARRY OUT SURVEILLANCE?
The objective of Barrett’s surveillance is to detect oesophageal

adenocarcinoma at an early treatable stage. It is proposed that

cancer develops progressively through sequential change from

metaplasia to dysplasia to invasive adenocarcinoma.38–40 The

restriction of dysplasia into only two grades (high and low)

using the recently proposed Vienna classification may enable

clearer and more reproducible histological assessment of

patients.41 In patients presenting de novo the prognosis of

oesophageal cancer is poor with overall five year survival rates

of about 5%.27 Currently only surgery offers the chance of cure,

but even in tertiary referral centres oesophagectomy for high

grade dysplasia/early cancer carries an appreciable morbidity

and mortality between 5% and 10%.42–44 Operative mortality for

palliative resection is at least double this. Cancer survival after

oesophagectomy is dependent on the stage of disease with

90% five year survival for stage 1 disease (confined to the

mucosa and/or submucosa) compared with 10%–15% if there

is lymph node involvement.44 Unfortunately some 80% of

oesophageal cancers present with advanced and usually unre-

sectable disease.
There is evidence that early stage cancers are more common

in surveillance patients compared with those presenting with
symptoms. Thus, Wright et al demonstrated a higher percent-
age (52%) of positive lymph node disease in a symptom iden-
tified cohort (n=25) compared with 17% of patients
diagnosed during surveillance (n=6).45 Van Sandick et al
found that 34 out of 54 patients identified on the basis of
symptoms were lymph node positive compared with only one
of a surveillance group (n=16).46 In another report, Peters et al
found that of 13 oesophagectomies for cancer found during
surveillance 12 had early stage disease compared to 10 of 35
cancers presenting de novo.47

A distinct survival advantage is apparent for surveillance
detected oesophageal cancer: Streitz et al looked at 77
consecutive resections for oesophageal adenocarcinoma and
found of those presenting de novo (n=58) 17% had stage 1
disease compared to an endoscopic surveillance cohort
(n=19) of whom 58% had stage 1 disease.48 Their respective
five year survival rates were 20% and 62%.

ARGUMENTS AGAINST SURVEILLANCE
The arguments for surveillance should be put into context

against a background observation that although there is an

increase in cancer incidence, the absolute incidence is still low.

Furthermore, most patients at risk are elderly with co-

morbidity. One group reported that most patients with

Barrett’s oesophagus die for reasons other than oesophageal

cancer: only two of 155 patients in a cohort study followed up

over a mean of 9.3 years died as a direct result of oesophageal

carcinoma.30 Eight patients had developed cancer after 1440

patient years of follow up representing a pick up of one cancer

in 180 years (or endoscopies if annual surveillance had been

carried out). Five underwent elective surgery. Of note, seven of

the eight patients with cancer underwent endoscopy for

symptoms and three had carcinoma in situ. The same group

later reported the proportion of a consecutive cohort of

patients in whom Barrett’s oesophagus was diagnosed over a

five year period likely to benefit from cancer diagnosis and

concluded that only 52 (15%) of 335 patients were deserving

of surveillance.49 Patients they excluded were those with poor

prognostic factors such as age and co-morbidity. They also

excluded women and males under 60, although the latter

group might well have the most to gain from surveillance.

It is likely that most of the population at risk remains uni-

dentified as shown in the classic study from Cameron’s

group.24 Bytzer et al demonstrated, in a Danish study looking at

the 20 year incidence of oesophageal adenocarcinoma, that

only 1.3% of patients had a diagnosis of Barrett’s more than

one year before their oesophageal adenocarcinoma was

identified,50 and indeed only 19% had identifiable Barrett’s at

all (although short segment Barrett’s may have been

“swamped” by the tumours). It was concluded that 98% of

cancers occurred in patients who could not have entered a

screening programme. Hence mortality reduction for oesopha-

geal cancer in the general population is unlikely to be achieved

and surveillance of individual “at risk” cases rather than

population screening remains the only current intervention.

There are no randomised controlled trials to assess efficacy

of surveillance; assuming a cancer incidence of 1%, such a

study would require in excess of 5000 patients followed up for

10 years to demonstrate an effect.51 It thus seems unlikely that

there will ever be such a trial.

WHAT IS THE SIGNIFICANCE OF DYSPLASIA?
Early detection of high grade dysplasia could offer a greater

survival advantage, although the attendant risks of surgery

make the risk/benefit ratio less clear. The natural history of

high grade dysplasia has been poorly documented: invasive

carcinoma can be found in up to 50% of cases in oesophagec-

tomy specimens after resection for high grade dysplasia.48 52 53

Box 2: Size of the problem

• Barrett’s oesophagus presents on endoscopy in 10%–15%
of patients with symptomatic reflux.

• 95% remain undiagnosed in the community.
• Oesophageal adenocarcinoma incidence is between 0.4%

and 2% per annum.

Box 3: Arguments for surveillance

• Preneoplastic change (dysplasia) precedes cancer develop-
ment.

• Early stage disease has better surgical prognosis.
• Computer models suggest cost efficacy comparable to other

health measures—for example, cervical cancer screening,
heart transplantation.

• Cancer incidence is increasing.
• Less invasive treatments for dysplasia/early cancer under

investigation.

Box 4: Arguments against Barrett’s oesophagus
surveillance

• Most patients with Barrett’s oesophagus do not die of
oesophageal cancer.

• Oesophagectomy carries a 5% mortality.
• No randomised controlled trials showing reduced mortality.
• Overall oesophageal adenocarcinoma incidence still small.
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This encourages treating high grade dysplasia as early cancer

and indeed this is common practice. Recently, it has been

argued that a more intensive surveillance follow up is appro-

priate in patients found to have high grade dysplasia since

short term delay in cancer detection would still mean early

stage disease and good surgical outcome while avoiding

surgery in those in whom high grade dysplasia remains static

or regresses.54 55 Although it has been thought that high grade

dysplasia invariably progresses to cancer,31 56 in fact recent data

suggest that the risk of progression from high grade dysplasia

to cancer may be as low as 16%–28% once concurrent cancers

are excluded,13 55 and that dysplasia may regress in up to

40%54 57 or remain static for many years.39

Low grade dysplasia theoretically also presents a cohort of

patients at higher risk of cancer development based on the

observation of deteriorating dysplasia grade on retrospective

histology preceding cancer development.58 It has been

estimated to progress to cancer in 18% of patients over a 1.5–

4.3 year follow up but may also regress or remain indolent.13

Other studies support low grade dysplasia as a variable histo-

logical entity remaining indolent in the majority of patients59

with only 10%–25% showing progression to high grade

dysplasia during endoscopic surveillance.60 O’Connor et al
reported 73% of patients with low grade dysplasia reverted to

no dysplasia on at least one subsequent endoscopy thus ham-

pering its use as a reliable risk marker.61

Low grade dysplasia may be histologically confused with

active oesophagitis and regenerative changes in biopsies from

patients not adequately acid suppressed. This may account for

the apparent high rates of low grade dysplasia regression. It is

recommended that surveillance biopsies are taken after elimi-

nation of erosive oesophagitis to permit better delineation of

dysplasia.62

CAN HIGH RISK GROUPS WITH BARRETT’S
OESOPHAGUS BE IDENTIFIED?
Other risk factors for development of Barrett’s cancer have

been described including increased segment length particu-

larly >8 cm.20 63 Males have a greater incidence of cancer (even

allowing for the greater incidence of Barrett’s in men)64 with

an average ratio of 10:1.45 Smoking and white race also have

increased cancer risk.65 66 The presence of strictures and ulcers

may identify a higher risk group.62 Bile reflux may carry an

increased carcinogenic risk67 68 but this is not easily quantified.

There has been speculation that the rising incidence of cancer

mirrors the increasing use of acid suppression with proton

pump inhibitors, although cancer incidence was climbing

before widespread use of these agents. Unconjugated bile

acids are more toxic at neutral pH and thus profound acid

suppression may increase mucosal damage and cancer risk.69

Proton pump inhibitors may also reduce bile reflux by reduc-

tion of refluxate volume,70 although this is not a universal

finding.71 Obesity has been identified as a risk factor in some

American studies72 but has not been associated with cancer

risk in the UK.73 The UK national registry for Barrett’s oesoph-

agus has identified a high risk population in Tayside suggest-

ing the possibility of environmental and/or genetic risk

factors.74

Use of molecular markers for increased cancer risk such as

cell aneuploidy,75 p53 expression,76 E-cadherin reduction,77 or

cyclinD1 expression78 remain research tools at present and

given the multifactorial aetiology of cancer development it is

unlikely that any one marker would provide enough

sensitivity/specificity to identify higher risk subgroups. Hence

at present dysplasia remains the best indicator of cancer risk.

Absence of dysplasia on histology combined with normal flow

cytometry can identify patients at low risk of cancer develop-

ment; a 0% cumulative incidence over five years is reported in

a cohort of 215 Barrett’s patients.79

WHAT IS THE OPTIMUM SURVEILLANCE
FREQUENCY IN BARRETT’S?
Surveillance interval has been generally based on observed

time intervals from cancer development with and without

dysplasia in prospective series.13 A well accepted figure from

these studies sets cancer incidence at around 1%.2

More recent larger prospective surveillance studies now

indicate cancer incidence to be lower than previous estimates

at about 0.4% or one in 200 patient surveillance years.13 37 80

There are no large randomised trials to address the efficacy or

cost effectiveness of Barrett’s oesophagus surveillance.

Provenzale and co-workers have therefore proposed a compu-

ter simulated cohort model (Markov mathematical con-

struct81) to determine the most effective strategies to extend

life at incremental cost-utility ratios comparable to other

medical practices.37 They found that the cumulative cancer

incidence and quality of life after oesophagectomy were the

most important factors in deciding surveillance strategy.

Given a 0.4% incidence they concluded that a five year surveil-

lance interval was the only cost effective practice giving

favourable outcomes compared with cervical cancer screening

and heart transplantation. With a 1% cancer incidence 2–3

year surveillance would provide the best quality adjusted life

expectancy but would be expensive. A British study calculated

costs of £14 868 per cancer detected by yearly surveillance of

male Barrett’s oesophagus patients, which equates favourably

with other screening programmes such as faecal occult blood

screening for colorectal cancer and mammography for breast

cancer detection. The costs were far higher if female patients

were included in the calculation.45 Streitz et al have also

published work comparing Barrett’s surveillance favourably

with breast cancer screening.82 A recent European report esti-

mated a cost of 33 000 per cancer case detected.49 These costs

are critically influenced by the cancer incidence figure applied.

Cost efficacy of surveillance may be improved by targeting

higher risk groups as already described. Improvement in

detection of dysplasia using a more rigorous biopsy protocol

with “jumbo” forceps is recommended,66 although missed

cases of cancer can occur.83 Methylene blue staining,84 balloon

cytology,85 and newer techniques such as laser fluoroscein

spectroscopy,86 light scattering spectroscopy,87 optical coher-

ence tomography,88 and use of endoscopic ultrasound in the

detection of early cancer and stricture assessment need to be

further studied.

OTHER EMERGING TREATMENTS
No doubt improvements in surgical and perioperative man-

agement will have an effect on the cost effectiveness of

surveillance detected cancer screening programmes. The mor-

bidity and mortality of oesophagectomy may be avoided by the

advent of newer less invasive treatments for high grade

dysplasia and early cancer. These include endoscopic thermo-

ablation combined with acid suppression for example; argon

plasma coagulation, photodynamic therapy with laser abla-

tion, KTP laser, and endoscopic mucosal resection.89–92 Initial

studies have been promising with all these therapies and they

provide an avenue of treatment for patients previously consid-

ered unsuitable for surveillance because of biological frailty

leading to unsuitability for surgery. However, long term

outcome data are still awaited and oesophagectomy with

lymph node removal is still advocated in those fit for surgery

as 18% of those with intramucosal lesions may have positive

nodes.66

Ablation of non-neoplastic Barrett’s oesophagus has been

advocated as a way of reducing oesophageal cancer risk.

Numerous studies have demonstrated the efficacy of tech-

niques such as argon plasma coagulation,93 94 multipolar

electrocoagulation,95 and laser therapy.96 The area of Barrett’s

epithelium can be substantially reduced or ablated completely

in the majority of patients treated and this effect can last for at
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least up to one year, although Barrett’s recurrence is

common.97 However “buried” Barrett’s glands occur beneath a

normal appearing neosquamous epithelium in a significant

number of treated patients raising concerns about the poten-

tial of “masked” cancers developing in the future. Indeed case

reports now exist of adenocarcinoma development after ther-

moablation therapy,98–100 probably representing the outcome of

“burying” dysplastic epithelium. It could be argued that this

may protect against further refluxate exposure and perhaps

prevent further progression along the metaplasia/dysplasia/

neoplasia pathway. The long term value of these new

treatments remains guarded at present and cannot be recom-

mended unless part of an ongoing research programme.

Pathological acid reflux is reduced but can persist in

Barrett’s oesophagus patients on high dose proton pump

inhibitor regimens,101 102 and the potential risks of bile reflux

may lead to policies of increased medical acid suppression or

use of antireflux surgery in those patients in high risk catego-

ries. The benefits of dysplasia and cancer risk reduction are

unclear after antireflux surgery, although some Barrett’s

epithelium regression may occur103: there are case reports of

cancers occurring after surgery104 suggesting that the molecu-

lar precancerous changes could well have preceded the

surgery.

RECOMMENDATIONS FOR BARRETT’S
SURVEILLANCE: A PERSONAL VIEW
• An experienced endoscopist in conjunction with precise

anatomically located histology should make the diagnosis

of Barrett’s oesophagus.

• Adequate sedation +/- antiperistaltic agents should be used

to improve biopsy quality with 2 cm interval quadrantic

sampling targeting ulcers, strictures, and raised areas.

• Surveillance biopsies should be taken after healing of

erosive oesophagitis and with patients continuing acid sup-

pression.

• Surveillance of all patients with macroscopic Barrett’s and

specialised intestinal metaplasia should be offered regard-

less of length provided they are biologically fit for invasive

treatment should high grade dysplasia/early cancer be

diagnosed.

• Frequency of surveillance: 2–3 yearly for non-dysplastic

Barrett’s.

• Low grade dysplasia: re-evaluate histology at six months

then annually until clear for two years.

• High grade dysplasia: re-evaluate histology then intensive

biopsy “hunt” for early carcinoma at three monthly

intervals for one year, then six monthly surveillance.

Discuss pros and cons of oesophagectomy with patient.

• Consider oesophageal pH studies +/- Bilitec monitoring

(for bile reflux) on proton pump inhibitor treatment for

those with dysplasia or persistent active oesophagitis to

determine need for medication increase or consideration of

antireflux surgery.

• Endoscopic thermoablation (+/- photodynamic sensitisa-

tion) or resection of dysplastic Barrett’s mucosa especially

in those not wishing or unfit for oesophagectomy.

THE FUTURE
Improvements in identification of high risk individuals for

surveillance within an at risk population by more reliable

detection of dysplasia and early cancer, and identification of

molecular markers for risk and understanding of the molecu-

lar basis of Barrett’s metaplasia and its role in the cancer

pathway currently attract much attention. The increased use

and expertise of less invasive treatment strategies for high

grade dysplasia and early cancer may reduce morbidity and

mortality associated with oesophagectomy improving the risk

benefit ratio of surveillance; but we need to know more about

the long term outcome in patients treated with for instance

photodynamic treatment for high grade dysplasia. Expansion

of surveillance using cheaper and less invasive tests such as

balloon cytology85 may help reduce costs. The role of one-off

endoscopic screening of those with chronic reflux symptoms

to facilitate Barrett’s epithelium detection in the population

and identify the at risk population and perhaps ameliorate

risk by adequate treatment of active oesophagitis has yet to be

evaluated.

QUESTIONS (ANSWERS AT END OF PAPER)
1. What is Barrett’s oesophagus?

2. Is Barrett’s segment length important?

3. Outline the management of a patient with Barrett’s oesoph-

agus found to have high grade dysplasia on surveillance biop-

sies.

4. What factors may increase cost efficacy of Barrett’s oesoph-

agus surveillance programme?

5. What are the main arguments against surveillance of those

with Barrett’s oesophagus?

. . . . . . . . . . . . . . . . . . . . .
Authors’ affiliations
K K Basu, J S de Caestecker, Department of Integrated Medicine,
Glenfield Hospital, Leicester, UK

REFERENCES
1 Barrett NR. Chronic peptic ulcer of the oesophagus and oesophagitis. Br

J Surg 1950;38:175–82.
2 Spechler SJ, Goyal RK. The columnar lined esophagus, intestinal

metaplasia and Norman Barrett. Gastroenterology 1996;110:614–62.
3 Skinner DB, Bruno C, Walther MD, et al. Barrett’s esophagus.

Comparison of benign and malignant cases. Ann Surg
1983;198:554–65.

4 Pera M, Duranceau A. Malignant degeneration of Barrett’s esophagus.
Epidemiology of Barrett’s esophagus and esophageal adenocarcinoma.
Dis Esoph 1995;8:86–92.

5 Van Eyken P. Definition of Barrett’s oesophagus. Acta Gastroenterol
Belg 2000;63:10–12.

6 Antonioli DA, Wang HH. Morphology of Barrett’s esophagus and
Barrett’s associated dysplasia and adenocarcinoma. Gastroenterol Clin
North Am 1997;26:495–506.

7 Reid BJ, Weinstein WM. Barrett’s esophagus and adenocarcinoma. Ann
Rev Med 1987;38:477–92.

8 Haggett RC, Dean PJ. Adenocarcinoma in Barrett’s esophagus. In:
Spechler SJ, Goyal RK, eds. Barrett’s esophagus: pathophysiology,
diagnosis and management. New York: Elsener 1985: 153–66.

9 Spechler SJ, Zeroogian JM, Antonioli OA, et al. Prevalence of
metaplasia at the gastro-oesophageal junction. Lancet
1994;344:1533–6.

10 Spechler SJ. The columnar lined oesophagus: a riddle wrapped in a
mystery inside an enigma. Gut 1997;41:710–11.

Key references

1. Morales TG, Sampliner RE. Barrett’s esophagus update on
screening, surveillance and treatment. Arch Intern Med
1999;159:1411–16.
2. Cameron AJ, Zinsmeister AR, Ballard DJ, et al. Prevalence
of columnar lined (Barrett’s) esophagus. Comparison of
population-based clinical and autopsy findings. Gastroenter-
ology 1990;99:918–22.
3. Provenzale D, Schmitt C, Wong JB. Barrett’s esophagus: a
new look at surveillance based on emerging estimates of can-
cer risk. Am J Gastroenterol 1999;94:2043–53.
4. Van Sandick JW, van Lanschot JJB, Kuiken BW, et al.
Impact of endoscopic biopsy surveillance of Barrett’s oesoph-
agus on pathological stage and clinical outcome of Barrett’s
carcinoma. Gut 1998;43:212–22.
5. Van der Burgh A, Dees J, Hop WCJ, et al. Oesophageal
cancer is an uncommon cause of death in patients with
Barrett’s oesophagus. Gut 1996;39:5–8.

266 Basu, de Caestecker

www.postgradmedj.com

 on M
ay 17, 2023 by guest. P

rotected by copyright.
http://pm

j.bm
j.com

/
P

ostgrad M
ed J: first published as 10.1136/pm

j.78.919.263 on 1 M
ay 2002. D

ow
nloaded from

 

http://pmj.bmj.com/


11 Hirota WK, Loughney TM, Lasas DJ, et al. Specialised intestinal
metaplasia, dysplasia and cancer of the esophagus and esophagogastric
junction: prevalence and clinical data. Gastroenterology
1999;116:277–85.

12 Takubo K, Nixon JM, Jass JR. Ducts of esophageal glands proper and
paneth cells in Barrett’s esophagus: frequency in biopsy specimens.
Pathology 1995;27:315–17.

13 Morales TG, Sampliner RE. Barrett’s esophagus update on screening,
surveillance and treatment. Arch Intern Med 1999;159:1411–16.

14 McGarrity TJ, Jeffries GH. Barrett’s oesophagus: the continuing
conundrum. Surveillance should be confined to the surgically fit. BMJ
2000;321:1238–9.

15 Morales TG, Bhattacharyya A, Johnson C, et al. Is Barrett’s esophagus
associated with intestinal metaplasia at the gastric cardia? Am J
Gastroenterol 1997;92:1818–22.

16 Spechler SJ. Barrett’s esophagus: should we brush off this ballooning
problem? Gastroenterology 1997;112:2138–52.

17 Sharma P, Morales TG, Battacharyya A, et al. Dysplasia in
short-segment Barrett’s esophagus: a prospective 3-year follow-up. Am J
Gastroenterol 1997;92:2012–16.

18 Cameron AJ, Lomboy CT, Pera M, et al. Adenocarcinoma of the
esophagogastric junction and Barrett’s esophagus. Gastroenterology
1995;109:1541–6.

19 Weston AP, Krmpotich PT, Cherian R, et al. Prospective long-term
endoscopic and histological follow-up of short-segment Barrett’s
esophagus: comparison with traditional long-segment Barrett’s
esophagus. Am J Gastroenterol 1997;92:407–13.

20 Iftikhar SY, James PD, Steele RJC, et al. Length of Barrett’s oesophagus:
an important factor in the development of dysplasia and
adenocarcinoma. Gut 1992;33:1155–8.

21 Cameron AJ. Epidemiology of columnar lined esophagus and
adenocarcinoma. Gastroenterol Clin North Am 1997;26:487.

22 Winter C Jr, Spurling T, Chobanian SJ, et al. Barrett’s esophagus: a
prevalent occult complication of gastroesophageal reflux disease.
Gastroenterology 1987;92:118–24.

23 Bartlesman JF, Hameeteman W, Tytgat GN. Barrett’s oesophagus. Eur J
Cancer Prev 1992;1:323–5.

24 Cameron AJ, Zinsmeister AR, Ballard DJ, et al. Prevalence of columnar
lined (Barrett’s) esophagus. Comparison of population-based clinical and
autopsy findings. Gastroenterology 1990;99:918–22.

25 Blot WJ, Devesa SS, Keller RW, et al. Rising incidence of
adenocarcinoma of the oesophagus and gastric cardia. JAMA
1991;265:1287–9.

26 Pera M, Cameron AJ, Trastek VF, et al. Increasing incidence of
adenocarcinoma of the esophagus and esophagogastric junction.
Gastroenterology 1993;104:510–13.

27 Daley JM, Karnell LH, Menck HR. National cancer data base report on
oesophageal carcinoma. Cancer 1996;78:1820–8.

28 Blot WJ, Devesa SS, Fraumeni JF Jr. Continuing climb in rates of
esophageal adenocarcinoma: an update. JAMA 1993;270:1320.

29 Spechler SJ, Robbins AH, Rubbins HB, et al. Adenocarcinoma and
Barrett’s esophagus. An overated risk? Gastroenterology
1984;87:927–33.

30 Van der Burgh A, Dees J, Hop WCJ, et al. Oesophageal cancer is an
uncommon cause of death in patients with Barrett’s oesophagus. Gut
1996;39:5–8.

31 Miros M, Kerlin P, Walker N. Only patients with dysplasia progress to
adenocarcinoma in Barrett’s oesophagus. Gut 1991;32:1441–6.

32 Falk GW, Richter JE. Reflux disease and Barrett’s oesophagus.
Endoscopy 1996;28:13–21.

33 Sampliner R. Practice guidelines on the diagnosis, surveillance and
therapy of Barrett’s esophagus. Am J Gastroenterol 1998;93:1028–32.

34 Nandurkar S, Talley NJ. Barrett’s esophagus: the long and the short of
it. Am J Gastroenterol 1999;94:30–40.

35 Shaheen NJ, Crosby MA, Bozymski EM, et al. Is there publication bias
in the reporting of cancer risk in Barrett’s esophagus? Gastroenterology
2000;119:333–8.

36 Drewitz DJ, Sampliner RE, Garewal HS. The incidence of
adenocarcinoma in Barrett’s esophagus: a prospective study of 170
patients followed 4.8 years. Am J Gastroenterol 1997;92:212–15.

37 Provenzale D, Schmitt C, Wong JB. Barrett’s esophagus: a new look at
surveillance based on emerging estimates of cancer risk. Am J
Gastroenterol 1999;94:2043–53.

38 Ransford RA, Jankowski JA. Genetic versus environmental interactions in
the oesophagitis-metaplasia-dysplasia-adenocarcinoma sequence (MCS)
of Barrett’s oesophagus. Acta Gastroenterol Belg 2000;63:18–21.

39 Hameeteman W, Tytgat GNJ, Houthoff HJ, et al. Barrett’s esophagus:
development of dysplasia and adenocarcinoma. Gastroenterology
1989;96:1249.

40 Hamilton SR, Smith RRL. The relationship between columnar epithelial
dysplasia and invasive adenocarcinoma arising in Barrett’s esophagus.
Am J Clin Pathol 1987;87:301.

41 Schlempler RJ, Riddell RH, Kato Y, et al. The Vienna classification of
gastrointestinal epithelial neoplasia. Gut 2000;47:251–5.

42 Thomas P, Doddoli C, Lienne P, et al. Changing patterns and surgical
results in adenocarcinoma of the oesophagus. Br J Surg
1997;84:119–25.

43 Ridell RH. Early detection of neoplasia of the oesophagus and
gastroesophageal junction. Am J Gastroenterol 1996;91:853–63.

44 Muller JM, Erasmi H, Stelzner M, et al. Surgical therapy of oesophageal
carcinoma. Br J Surg 1990;77:845–57.

45 Wright TA, Gray MR, Morris AI, et al. Cost effectiveness of detecting
Barrett’s cancer. Gut 1996;39:571–9.

46 Van Sandick JW, van Lanschot JJB, Kuiken BW, et al. Impact of
endoscopic biopsy surveillance of Barrett’s oesophagus on pathological
stage and clinical outcome of Barrett’s carcinoma. Gut
1998;43:212–22.

47 Peters JH, Clark GWB, Ireland AP, et al. Outcome of adenocarcinoma
arising in Barrett’s esophagus in endoscopically surveyed and
non-surveyed patients. J Thorac Cardiovasc Surg 1994;108:813–21.

48 Streitz JM, Andrews CW, Ellis FH. Endoscopic surveillance of Barrett’s
esophagus: does it help? J Thoracic Cardiovasc Surg 1993;105:383–8.

49 Gudlaugsdottir S, van Blankenstein M, Dees J, et al. A majority of
patients with Barrett’s oesophagus are unlikely to benefit from endoscopic
cancer surveillance. Eur J Gastroenterol Hepatol 2001;13:639–45.

50 Bytzer P, Christensen PB, Pankier P, et al. Adenocarcinoma of the
esophagus and Barrett’s esophagus: a population-based study. Am J
Gastroenterol 1999;94:86–91.

51 Provenzale D, Kemp JA, Arora S, et al. A guide for surveillance of
patients with Barrett’s esophagus. Am J Gastroenterol 1994;89:670–80.

52 Altorki NK, Sunagawa M, Little A, et al. High grade dysplasia in the
columnar-lined esophagus. Am J Surg 1991;161:97–9.

53 Rice TW, Falk GW, Achkar E, et al. Surgical management of high grade
dysplasia in Barrett’s esophagus. Am J Gastroenterol 1993;88:1832–6.

54 Levine DS, Haggitt RC, Blount PL, et al. An endoscopic biopsy protocol
can differentiate high grade dysplasia from early adenocarcinoma in
Barrett’s esophagus. Gastroenterology 1993;105:40–50.

55 Schnell TG, Sonntag SJ, Chejfec G, et al. Long-term management of
Barrett’s esophagus with high grade dysplasia. Gastroenterology
2001;120:1607–19.

56 Reid BJ, Blount PL, Rubin CE, et al. Flow-cytometric and histological
progression to malignancy in Barrett’s esophagus: prospective
endoscopic surveillance of a cohort. Gastroenterology
1992;102:1212–19.

57 Huang G. Recognition and treatment of the early lesion. In: Delane N,
Wilkins E, Wong J, eds. International trends: general thoracic surgery 4:
oesophageal cancer. St Louis, Missouri: Mosby, 1988: 149–52.

58 Wright TA. High grade dysplasia in Barrett’s oesophagus. Br J Surg
1997;84:760–6.

59 Burke AP, Sobin LH, Shekitka KM, et al. Dysplasia of the stomach and
Barrett’s esophagus: a follow-up study. Mod Pathol 1991;4:336–41.

60 Menke-Pluymers MB. Risk factors for neoplastic progression in Barrett’s
mucosa. Eur J Surg Oncol 1996;22:311–16.

61 O’Connor BJ, Falk GW, Richter JE. The incidence of adenocarcinoma
and dysplasia in Barrett’s esophagus. Am J Gastroenterol
1999;94:2037–42.

62 Triadafilopoulos G. Proton pump inhibitors for Barrett’s oesophagus.
Gut 2000;46:144–6.

63 Macdonald CE, Wicks AC, Playford RJ. Final results from 10 year cohort
of patients undergoing surveillance for Barrett’s oesophagus:
observational study. BMJ 2000;321:1252–5.

64 Berardi RS, Devaiah KA. Barrett’s oesophagus. Surg Gynecol Obstet
1983;156:521–38.

65 Gray MR, Donnelly RJ, Kingsnorth AN. The role of smoking and alcohol
in metaplasia and cancer risk in Barrett’s columnar lined oesophagus.
Gut 1993;34:727–31.

66 Bremner CG, DeMeester TR. Proceedings from an international
conference on ablation therapy for Barrett’s mucosa. Dis Esoph
1998;11:1–27.

67 Stein HJ, Kauer WK, Feussner H, et al. Bile reflux in benign and
malignant Barrett’s esophagus: effects of medical acid suppression and
Nissen fundoplication. J Gastrointest Surg 1998;2:333–41.

68 Vaezi MF, Singh S, Richter JE. Role of acid and duodenogastric reflux in
esophageal mucosal injury: a review of animal and human studies.
Gastroenterology 1995;108:1897–907.

69 Vaezi MF, Richter JE. Bile reflux in columnar lined esophagus.
Gastroenterol Clin North Am 1997;26:565–82.

70 Champion G, Richter JE, Vaezi MF, et al. Duodenogastroesophageal
reflux: relationship to pH and importance in Barrett’s esophagus.
Gastroenterology 1994;107:747–54.

71 Mason RJ, DeMeester TR. Importance of duodenogastric bile reflux in
the surgical outpatient practice. Hepatogastroenterology
1999;46:48–53.

72 Brown LM, Swanson CA, Gridley G, et al. Adenocarcinoma of the
esophagus: role of obesity and diet. J Natl Cancer Inst 1995;87:104–9.

73 Caygill CPJ, Reed PI, Johnston BJ, et al. UK National Barrett’s
oesophagus registry: role of obesity, tobacco and alcohol in Barrett’s
oesophagus. Eur J Cancer Prev 1998;7:481.

74 Caygill CPJ, Reed PI, Hill MJ. UK National Barrett’s oesophagus registry:
a comparison of nine centres. Digestion 1998;59:580.

75 Galipeau PC, Cowan DS, Sanchez CA, et al. 17p (p53) alleic losses,
4N (G2/tetraploid) populations and progression to cell aneuploidy in
Barrett’s esophagus. Proc Natl Acad Sci U S A 1996;93:7081–4.

76 Younes M, Ertan A, Lechargo L, et al. P53 protein accumulation is a
specific marker of malignant potential in Barrett’s metaplasia. Dig Dis Sci
1997;42:697–701.

77 Bongiorno PF, al-Kasspooles M, Lee SW, et al. E-Cadherin expression in
primary and metastatic thoracic neoplasms and in Barrett’s oesophagus.
Br J Cancer 1995;71:166–72.

78 Bani-Hani K, Martin IG, Hardie LJ, et al. Prospective study of cyclin D1
overexpression in Barrett’s esophagus: association with increased risk of
adenocarcinoma. J Natl Cancer Inst 2000;92:1316–21.

79 Reid BJ, Levine DS, Longton G, et al. Predictors of progression to cancer
in Barrett’s esophagus: baseline histology and flow cytometry identify low
and high risk patient subsets. Am J Gastroenterol 2000;95:1669–76.

Barrett’s oesophagus 267

www.postgradmedj.com

 on M
ay 17, 2023 by guest. P

rotected by copyright.
http://pm

j.bm
j.com

/
P

ostgrad M
ed J: first published as 10.1136/pm

j.78.919.263 on 1 M
ay 2002. D

ow
nloaded from

 

http://pmj.bmj.com/


80 Sprung DJ, Apter MN, The Gastroenterology Group, Orlando, FL.
Occurrence of dysplasia in Barrett’s esophagus: a community based
study. Am J Gastroenterol 1996;91:70.

81 Beck JR, Pauker SG. The Markov process in medical prognosis. Med
Decis Making 1983;3:419–58.

82 Streitz JM Jr, Ellis FH, Tilden RL, et al. Endoscopic surveillance of
Barrett’s esophagus: a cost-effective comparison with mammographic
surveillance for breast cancer. Am J Gastroenterol 1998;93:911–15.

83 Falk GW, Rice TW, Goldblum JR, et al. Jumbo biopsy forceps protocol
still misses unsuspected cancer in Barrett’s esophagus with high-grade
dysplasia. Gastrointest Endosc 1999;49:170–6.

84 Canto MIF, Setrakian S, Petras RE, et al. Methylene blue selectively
stains intestinal metaplasia in Barrett’s esophagus. Gastrointest Endosc
1996;44:1–7.

85 Falk GW, Chttajallu R, Goldblum JR, et al. Surveillance of patients with
Barrett’s esophagus for dysplasia and cancer with balloon cytology.
Gastroenterology 1997;112:1787–97.

86 Panjehpour M, Overholt BF, Vo-Dihn T, et al. Endoscopic fluorescence
detection of high grade dysplasia in Barrett’s esophagus.
Gastroenterology 1996;111:93–101.

87 Georgakoudi I, Jacobson BC, Van Dam J, et al. Fluorescence,
reflectance and light scattering spectroscopy for evaluating dysplasia in
patients with Barrett’s esophagus. Gastroenterology 2001;120:1620–9.

88 Li XD, Boppart SA, Van Dam J, et al. Optical coherence tomography:
advanced technology for the endoscopic imaging of Barrett’s esophagus.
Endoscopy 2000;32:921–30.

89 May A, Gossner L, Gunter E, et al. Local treatment of early cancer in
short Barrett’s esophagus by means of argon plasma coagulation: initial
experience. Endoscopy 1999;31:497–500.

90 Panjehpour M, Overholt BF, Haydek JM, et al. Results of photodynamic
therapy for ablation of dysplasia and early cancer in Barrett’s esophagus
and effect of oral steroids on stricture formation. Am J Gastroenterol
2000;95:2177–84.

91 Gossner L, May A, Stolte M, et al. KTP laser destruction of dysplasia
and early cancer in columnar-lined Barrett’s esophagus. Gastrointest
Endosc 1999;49:8–12.

92 Barrioz T, Kaffy F, Beauchant M. Endoscopic mucosal resection for high
grade dysplasia and early adenocarcinomas in patients with Barrett’s
esophagus. Endoscopy 2000;32(suppl 1):E40.

93 Schulz H, Miehlke S, Antos D, et al. Ablation of Barrett’s epithelium by
endoscopic argon plasma coagulation in combination with high-dose
omeprazole. Gastrointest Endosc 2000;51:659–63.

94 Pereira-Lima JC, Busnello JV, Saul C, et al. High power setting argon
plasma coagulation for the eradication of Barrett’s esophagus. Am J
Gastroenterol 2000;95:1661–8.

95 Kovacs BJ, Chen YK, Lewis TD, et al. Successful reversal of Barrett’s
esophagus with multipolar electrocoagulation despite inadequate acid
suppression. Gastrointest Endosc 1999;49:547–53.

96 Bonavina L, Ceriani C, Carazzone A, et al. Endoscopic laser ablation
of nondysplastic Barrett’s epithelium: is it worthwhile? J Gastrointest Surg
1999;3:194–9.

97 Van Laethem JL, Cremer M, Peny MO, et al. Eradication of Barrett’s
mucosa with argon plasma coagulation and acid suppression: immediate
and mid-term results. Gut 1998;43:747–51.

98 Van Laethem JL, Peny MO, Salmon I, et al. Intramucosal
adenocarcinoma arising under squamous re-epithelialisation of Barrett’s
oesophagus. Gut 2000;46:574–7.

99 Shand A, Dallal H, Palmer H, et al. Adenocarcinoma arising in
columnar-lined oesophagus following treatment with argon plasma
coagulation. Gut 2001;48:580–1.

100 Macey N, Le Dreau G, Volant A, et al. Adenocarcinoma of the
esophago-gastric junction arising after endoscopic laser
photocoagulation ablation of the short segment of Barrett’s esophagus.
Gastroenterol Clin Biol 2001;25:204–6.

101 Fass R, Sampliner RE, Malagon IB, et al. Failure of oesophageal acid
control in candidates for Barrett’s oesophagus reversal on a very high
dose of proton pump inhibitor. Aliment Pharmacol Ther
2000;14:597–602.

102 Quatu-Lascar R, Triadafilapoulos G. Complete elimination of reflux
symptoms does not guarantee normalisation of intraoesophageal acid
reflux in patients with Barrett’s esophagus. Am J Gastroenterol
1998;93:711–16.

103 Baulieux J, Mabrut JY, Ducerf C, et al. Barrett’s esophagus and
antireflux surgery: a study of a series of 26 patients. Chirurgie
1999;124:398–405.

104 Hakansson H, Johnsson F, Johansson J, et al. Development of
adenocarcinoma in Barrett’s oesophagus after successful antireflux
surgery. Eur J Surg 1996;163:469–71.

ANSWERS
1. Barrett’s oesophagus is the replacement of the normal dis-

tal squamous epithelium of the oesophagus by a metaplastic

columnar lining containing specialised intestinal metaplasia;

acquired as a result of chronic severe reflux of gastric and

duodenal contents.

2. The presence of intestinal metaplasia is associated with

an increased risk of oesophageal adenocarcinoma regardless

of the length of the Barrett’s segment, although several endo-

scopic surveillance studies have shown those with longer seg-

ments, especially above 8 cm, are at greatest risk.

3. Options will depend on the patient’s fitness and willing-

ness for major surgery. Firstly confirmation of high grade dys-

plasia by another experienced histopathologist should be

undertaken with a further intensive biopsy search to look for

carcinoma, which may be present in up to 40%. Elective

oesophagectomy is recommended for those who are biologi-

cally fit. In others and those refusing surgery, ablative therapy

may be considered with stricter control of acid and bile reflux.

If surgery is deferred until there is histological evidence of

cancer development then three monthly intensive biopsy sur-

veillance followed by six monthly endoscopic surveillance is

recommended to pick up early stage disease.

4. The most important factors determining cost efficacy of

surveillance include: oesophageal cancer incidence, the

morbidity and mortality of oesophagectomy, and frequency of

endoscopic examination. Restriction of endoscopic surveil-

lance to those identified in high risk subgroups such as male

smokers with longer segment Barrett’s has been proposed.

Methods to increase pick up of dysplasia and identification of

molecular markers of high risk are under evaluation.

5. The main arguments centre around the issue that no ran-

domised controlled trials exist to demonstrate the benefits of

endoscopic surveillance. The long term epidemiology and pro-

gression of high grade dysplasia and early oesophageal cancer

is still not clear but oesophagectomy carries an appreciable

early mortality.
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