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ABBREVIATIONS

BO - Barrett’s Oesophagus, GORD - Gastro-Oesophageal Reflux Disease, LSBO - Long Segment Barrett’s Oesophagus, HGD - High Grade Dysplasia,
EMR - Endoscopic Mucosal Resection, 5-ALA - 5-AminoLevulinic Acid, PDT - PhotoDynamic Therapy

Introduction

Barrett’s Oesophagus (BO) describes a histological abnormality
of the lower oesophagus widely accepted to be associated with
gastro-oesophageal reflux disease (GORD). The nature of this
disease has been a subject of debate since its description by
Tileston in 1906 as peptic ulceration of the oesophagus. Barrett
himself initially theorised that the abnormal oesophagus was in
fact stomach that had been pulled into the chest by a
congenitally short oesophagus (1). This idea was ultimately
challenged as the area in question lacked a peritoneal covering,
contained submucosal glands and muscularis propria
characteristic of the oesophagus (2).In 1976, Paull et al
described a distinctive type of intestinal metaplasia the
investigators called "specialised columnar
epithelium”. Specialised intestinal metaplasia is now widely
accepted to be the hallmark of BO with its presence
predisposing to dysplasia and cancer regardless of its location

within the oesophagus (3).

Barrett’s Oesophagus, its identification and treatment continues
to be an area of debate and interest. Although not sinister in
itself, it is a known precursor to malignant disease and strongly
associated with GORD. Barrett’s oesophagus is the most
frequent predisposing risk factor for the progression to
adenocarcinoma in the oesophagus. Sufferers have a 40 fold
increased risk when compared to the general population (4).
The progression of GORD to BO appears to be related to
exposure of oesophageal tissue to the acidic contents of the
stomach. It is therefore seen in hiatus hernia, lower oesophageal
dysfunction, delayed oesophageal acid clearance and
duodenogastric reflux. Furthermore, it is the duration and not
frequency of exposure to acidity that dictates erosive damage to
the oesophagus. Levels of acidity also contribute. The damage

to cells incurred leads to inflammatory infiltration and cell
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necrosis with replacement of oesophageal epithelium by

metaplastic columnar cells.

Assessing severity of BO relies partly on endoscopic
visualisation ~ techniques and length of oesophagus
involved. Long segment Barrett’s oesophagus (LSBO) indicated
a >3cm segment of involvement with short segment disease
involving <3cm. LSBO carries a higher risk of progression to
adenocarcinoma. Its development is associated with long term
symptoms, severe combined patterns of reflux (both erect and
supine) on 24 hour pH monitoring and reduced lower
oesophageal sphincter pressures. Patients are less sensitive to
direct acid exposure than those with short segment disease. The
latter group also tend to have shorter duration of symptoms,
normal sphincter pressures and only upright reflux on 24 hour

pH monitoring (3).

The Prague C and M criteria is a recently developed
classification system utilising the circumferential and maximal
extent of oesophageal columnar tissue to assess disease severity
endoscopically (5). Its accuracy is yet to be assessed clinically,
however, it is believed to largely improve the overall assessment
of Barrett’s (6). The further classification of disease severity is
based on the degree of dysplasia, with high grade dysplasia

carrying a higher risk of progression to malignancy.

Barrett’s oesophagus is predominantly seen in the age group 55-
65, with males being affected twice as frequently as
females. The disease is more prevalent in the white
population. Obesity, smoking and alcohol intake being further
risk factors. H.pylori may be protective against Barrett’s
oesophagus with two mechanisms postulated. Namely, the
induction of atrophic gastritis, which results in decreased acid
production and the production of neutralising ammonia

independent of gastric atrophy (7). The duration of symptoms




of GORD but not necessarily symptom severity is also
associated with increased risk of progression to BO. The exact
pathogenesis is not clearly understood and is believed to be a
culmination of both hereditary and environmental factors. For
example, some studies report a greater incidence of BO amongst
first degree relatives in comparison to their unrelated
counterparts (8). Other reports associate environmental factors
such as a high body mass index, with an increasing risk of
GORD and progression to BO (9). Underlying mechanisms
include the proposition that central obesity predisposes to
hiatus hernia formation (10) and subsequent gastric acid
reflux. However further research is required to unlock the key
processes that lead to the formation of BOj as these pathways

may hold novel therapeutic targets.

Prevalence of BO is difficult to ascertain due to the lack of
population based studies. Studies from the United States
involving patients aged over 40 years undergoing gastroscopy
reported a prevalence of 6.8% in all patients (11). A Swedish
study involving 1000 volunteers is the only available true

population based study and found a prevalence of 1.6% (12).

Endoscopic surveillance

The most appropriate method for both diagnosis and
surveillance of Barrett’s Oesophagus is endoscopy. Its sensitivity
is higher than other comparative techniques, such as barium
based studies or CT/MRI. Endoscopic screening programmes
can be beneficial in both highlighting patients with BO from
those with chronic GORD, as well as monitoring patients with
established disease who are at risk of progressing to
adenocarcinoma of the oesophagus. The American College of
Gastroenterologists identify older patients with chronic GORD
symptoms as the most likely to benefit from endoscopic
surveillance techniques. Studies have also shown that five year
survival rates are generally greater for patients who have had
their adenocarcinoma identified by surveillance in comparison
to those who have not (13). Importance also lies in the method
of surveillance, for example shorter endoscopic interval analysis
for surveillance in low grade dysplasia, are associated with

higher rates of detection of adeonacarcinoma (14).

Although screening for Barrett’s oesophagus relies largely on
established endoscopic techniques, it remains an area of
contention for several reasons. These include low prevalence
and the invasiveness of endoscopy, as well as a lack of an easily
identifiable demographic group. Alternative methods include
the use of capsule endoscopy which offers increased
acceptability of screening, is less invasive and carries an
increased uptake rate in comparison (15). However a study
involving 96 patients demonstrated only 67% sensitivity and
84% specificity for identifying the condition using this
technique (16). A recent meta-analysis of nine studies
comprising 618 patients offers the most up to date evaluation of

this technique. The pooled sensitivity and specificity for
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diagnosing BO using this method was found to be 77% and
86%  respectively. Studies using OGD as reference
demonstrated sensitivity 78% and specificity 90%. With
intestinal metaplasia as the reference standard, sensitivity 78%
and specificity 73% was discovered although the latter figure
was particularly affected by one study with very low values for
this (17). Capsule endoscopy offers benefits in patient tolerance
and morbidity as well as cost as the capsule can be swallowed in
an office, potentially under nursing supervision. Despite this
latter point, cost-benefit analysis of this technique have proved
equivocal. There are also several drawbacks. Views achieved are
no longer under operator control and anatomical landmarks are
more  difficult  and  potentially  impossible  to
identify. Oesophageal transition time has been demonstrated to
be as short as 1 second and biopsy is not possible regardless of
this. This greatly limits the use of capsule endoscopy in BO
surveillance which relies on biopsy. Ultimately, the use of
capsule endoscopy in diagnosis or screening of BO s
unsupported at this current time and is an area for future

research.

Other methods include small calibre trans-nasal endoscopy,
which involves inserting a small-calibre endoscope through the
nose and oesophageal sphincter to visualise the oespophagus,
stomach and duodenum. It has the advantage of not requiring
any sedation only topical anesthesia, having a lower
complication rate, requiring less nursing staff and being more
cost effective in comparison to its more frequently performed
counterpart. Capsule endoscopy, as described eatlier, also has
the advantage of lacking sedation, being less invasive and
yielding lower complication rates. Other alternatives include
narrow band imaging, which involves scanning large areas of
mucosa for possible neoplasia and autoflourescence imaging in
which dysplastic lesions are visualised by differences in
colour. The usefulness of visualisation techniques including
high-resolution magnification endoscopy and tissue staining
with agents such as methylene blue or indigo carmine are still
an area of debate. These techniques have been evaluated when
used in combination and alone. Pit patterns identified using
acetic acid chemoendoscopy were described in 2001 by Guelrud
et al (18) and Sharma et al described differing mucosal patterns
in BO (19). Numerous other agents and classification systems
have been described. Currently the use of these techniques for
diagnostic purposes has not been shown to offer superior results
than the «current gold standard of four quadrant
biopsies. Comparison of biopsies taken with methylene blue
directed biopsy versus conventional biopsy showed no
significant benefit (20). The ability to identify areas of BO
(particularly ~ high-grade  dysplasia)  are  not  in
question. However, low grade dysplasia may be missed and
operator experience and skill must be greatly superior to utilise
the benefits of these techniques. Staining techniques offer the
additional complications and additional expense of carrying out

the procedure. Methylene blue has been shown to induce



cellular DNA damage in vitro via the generation of singlet

oxygen when photoexcited by light (21) thereby potentially

being carcinogenic in itself. Evidence to support non-biopsy
detection of BO is currently not sufficient to replace the current

gold standard but is another area of current and future research.

The low prevalence of BO in the general population makes
screening, with upper GI endoscopy, less viable on both a
financial and logistic level. The general consensus is those
individuals who suffer from chronic GORD are most
susceptible to BO and would therefore benefit the most from
upper GI endoscopy (22). However the factors involved in the
progression of BO to dysplasia and subsequent adenocarcinoma
remain unclear, and hence the value of endoscopic surveillance

remains a point of discussion.
Treatment options

The treatment options for BO must also be taken into
consideration when addressing surveillance and burden of the
disease. The treatment options can broadly be divided into
three groups, which include conservative management with
surveillance endoscopy, endoscopic therapy and surgical
oesophagectomy. The pathways of treatment are governed by
patient-specific factors as well as the degree of oesophageal
dysplasia. Surveillance endoscopy forms an integral part of the
management of BO, and this is largely due to studies which
have demonstrated a greater five year survival and an earlier
stage of detection of oesophageal carcinomas detected by
surveillance endoscopy (13, 23). Current recommendations
target individuals at high risk of BO, for example those with
chronic GORD symptoms. If no dysplasia is found on biopsies
from two endoscopies, surveillance intervals of 3 years are
recommended. However, patients with low-grade dysplasia on
biopsy should have an immediate repeat endocopy to confirm
the diagnosis, and then yearly surveillance endoscopies until no
dysplasia is observed. The management of patients with high-
grade dysplasia is contentious and varies between
centres. Recommendations include a repeat endoscopy to
evaluate for cancerous progression, with some centres
instituting regular three month surveillance with biopsies every
1-2cm of effected mucosa (6). Other centres, depending on the
multi-focal extent of dysplasia recommend surgical intervention
with oesophagectomy or endoscopic therapy; which includes
mucosal resection, photodynamic therapy, argon plasma

coagulation and  endoscopic  ablative  techniques.
Surgery

Oesophagectomy is normally reserved for the management of
high grade dysplasia with the potential for malignant

transformation. The percentage of high grade dysplasia which

progress to adenocarcinoma vary throughout the literature from
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5% to 59% up to seven years from initial diagnosis
(7). Although oesophagectomy provides potential for complete

resolution, it also carries increased number of adverse effects

which include strictures, infections and anastomotic
leaks. Mortality rates may also exceed 18% in centres which
perform smaller amounts of the procedure on average every year
(24) in comparison to high volume centres where the mortality
rates can be lower than 5% (25); making the procedure very
operator-dependent.  As a result less invasive therapeutic
modalities are preferred in the management of lower grade

oesophageal dysplasia.
Endoscopic Therapy

Endoscopic treatment of Barrett’s oesophagus is currently an
area of great interest. Endoscopic resection alone, or in
combination with other treatments, have been investigated
thoroughly in the past however studies including large
populations based and long term standardised protocol are

lacking. The interpretation of these results is therefore very

difficult.

Endoscopic mucosal resection (EMR) for high grade dysplasia
in BO was first reported in 2000 (26). The procedure involved
initial  identification  of  macroscopically  visible or
chemoendoscopically identifiable Barrett’s lesions. If the lesion
showed no evidence of penetration into deeper tissue or
metastasis, confirmed by ultrasound guidance, it would be open
to resection (27). Ideal lesions include those easily identifiable
by macroscopic techniques, limited in size and restricted to the
mucosa. However, almost all reports realised the risk of
incomplete treatment with recurrence of disease. Some authors
advocated the use of circumferential endoscopic resection in
order to minimise this risk (28). Endoscopic ultrasound has also
been used, prior to treatment, to optimise therapy and has a
degree of use in staging of oesophageal cancers (29). Post EMR
data showed a low rate of complications with high rate of
complete eradication of Barrett’s tissue in the short term. Larghi
et al (30) investigated the long-term follow-up of patients
undergoing EMR and complete Barrett’s eradication (CBE-
EMR). This study involved 24 patients over a 3 year
period. Histological eradication of Barrett’s oesophagus was
achieved in 87.5% of patients. 3 patients suffered strictures
which were endoscopically resolved. Other studies have shown
similarly successful eradication with similar complications of
bleeding and stricture formation (31, 32). Comparison with
previous studies also demonstrated the need for long follow-up
to identify potential disease recurrence. In order to minimise
stricture formation, a maximum cirmcumference of 50% could
be resected during each therapy. A median of 2 sessions was
required for complete eradication. 13 patients also received
argon plasma photocoagulation in order to ablate isolated

islands of a few centimetres of BO. These studies highlight the
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use of mucosal resection either alone or in conjunction with
other treatment modalities, such as argon plasma coagulation,

in the treatment of BO. Other options are discussed below.

Argon Plasma Coagulation

This procedure involves the use of a high voltage current to
ionise a jet of argon gas and treat the effected tissue. It is also
used to treat bleeding lesions endoscopically hence the term
coagulation. This procedure has been suggested to be of use in
the treatment of BO (33, 34) and several studies have evaluated
its efficacy (35-37). Conclusions have been mixed with some
studies showing high rates of Barrett’s recurrence and others
also  suggesting poor rates of initial lesion ablation
(37). Generally, rates of complete reversal of BO range in the
region of 61-70% (38-42). Other studies have shown more
successful results with complete ablation in 87-100% of
patients (43-46). A later study evaluated these results as well as
performing a further long-term follow-up of 66 patients with
high-grade dysplasia undergoing APC with anti-reflux
treatment. Histologically confirmed Barrett’s oesophagus was
found in 12.1% of patients during further endoscopic
surveillance. Patients were treated with anti-reflux therapy (both
medical and surgical) and one repeat session of APC. No
intraepithelial neoplasia or oesophageal adenocarcinoma was
detected during the entire follow-up period of 51 months

median (range 9-85) (35).

The available evidence in relation to APC still remains slightly
difficult to interpret. Even the larger trials do not involve
extensive samples of patients. Furthermore there is a variance
between studies with regard to patient selection and exclusion
criteria, anti-reflux strategies and the procedure itself. Other
pitfalls include the difficulty in assessing the precise depth of
the lesion and whether the penetration during treatment was
successful enough to ablate the entire lesion. There is also no
histological confirmation to help correct insufficient ablation
and for this reason some studies have reported an increased risk
of progression to cancer and metastasis if invasion past the
muscularis occurs (47). Low rates of recurrence seem to be
related to the use of higher power settings for ablation, up to
90W as demonstrated by Madisch et al (35). This group also
demonstrated the potential role for high dose proton pump
inhibitor therapy using a total of 120mg daily in three divided
doses to suppress acid for the duration of treatment. Surgical
anti-reflux procedures were also found to be associated with
reduced recurrence rates. As mentioned above, this procedure
may in itself provide a form of treatment for BO and further

progression.

Although  rare, complications of APC can be
severe. Oesophageal perforation has been reported with 2
patient deaths as a consequence (40, 42). Mild oesophageal
strictures amenable to endoscopic dilatation have been widely

reported. Pleural effusions and bleeding ulcers have also been
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reported. Despite this, APC can be useful as an adjunct and also
effective in the treatment of distinct groups of Barrett’s sufferers

with amenable lesions.

Photodynamic therapy

Photodynamic therapy (PDT) involves the systemic
administration of a photosensitising drug, followed by
irradiation with a controlled light source via an endoscope. The
light, in the presence of oxygen, activates the photosensitiser
causing  photochemically  induced  tissue  destruction
(48). Although technically this sounds a difficult procedure, in
practice it is actually one of the simplest to perform. However,
as with surgical oesophagectomy, it is operator dependent with
complication rates increasing within the community in

comparison to specialist centres.

The component parts of the photosensitisation process have
also evolved with time. Several photosensitisers have undergone
trial with varying results. Trials with Hematoporphyrin
derivative as the photosensitising agent showed high rates of
stenosis as well as prolonged sensitivity of the skin to light
(49). More recently, 5-aminolevulinic acid (5-ALA) has shown
promise with good therapeutic results and reduced side-effects
in the short term (50-51). 5-ALA also has a reduced period of
cutaneous photosensitivity of around one week, in comparison
to previous photosensitisers such as sodium porfimer, in which
patients would need to take precautions for thirty to ninety days
(27). Several studies have demonstrated the effectiveness of
photodynamic therapy in BO. The first randomised clinical
trial looked at 485 patients with BO and high grade dysplasia
(HGD) (52).208 patients were accepted into the to-treat
population, and received photodynamic therapy and
omeprazole (PDT+OM); whilst 202 patients formed the
control group and received omeprazole alone (OM). The study
demonstrated a significant difference with 77% of the
PDT+OM group, compared with 39% of the OM group,
receiving complete ablation of HGD. The progression from
HGD to adenocarcinoma was also significantly lower in the
PDT+OM group (13% vs 28%). This study highlighted the
effectiveness of photodynamic therapy in conjunction with
medical antacid therapy, in ablating high grade dysplasia and

reducing the incidence of oesophageal adenocarinoma.

Pitfalls of PDT include the suggestion that lesions greater than
2mm in depth cannot be effectively removed (53), although the
photosensitising agent used can influence this. For example,
some studies have shown sodium porfimer to have an increased
treatment depth of 3-4mm in comparison to other agents (54-
55). However limited depth of penetration overall can
compromise the ability of PDT to effectively treat high-grade
dysplasia. Other common complications post PDT include
stricture formation with some studies reporting rates as high as
30% overall and 50% in patients undergoing more than one

procedure (56). Although high, long term complications related
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to this are not reported and most cases are relieved with
endoscopic dilatation. Similarly other endoscopic techniques,
photodynamic therapy may be inadequate at eliminating
dysplastic tissue that is not visible on endoscopy. The issue of
buried glands is an area of great interest due to the implication
that a treated patient with macroscopically normal tissue may
have dysplastic or even malignant tissue beneath. This
highlights the importance of regular follow-up endoscopies with
a thorough biopsy protocol. An additional complication with
photodynamic therapy is the lack of histological samples post
therapy, which might be used to assess the completeness of

resection as in EMR.

Despite its limitations, photodynamic therapy has been proven
an effective treatment for BO in numerous trials and case
reports. Future  directions  include steps to  improve
photosensitiser agents, dosimetry, and light parameters which

should help minimise the associated complication rate.

Radiofrequency Ablation

Radiofrequency ablation is one of the newer endoscopic
treatment modalities to show promise in preventing the
progression of Barrett’s oesophagus and eliminating the lesion
completely. The technique utilises a balloon, 3cm long and
consisting of a 60 electrode rings spaced narrowly together every
500micrometres in a bipolar fashion (HALO360 system, Barrx
Co, Sunnyvale, CA, USA). A sizing balloon is used to ascertain
the circumference of the area to be treated before the ablation
balloon is introduced. The system then delivers radiofrequency
energy to the tissue circumferentially for 300milliseconds. A
dose of 12]J/cm2 has been shown to be effective in achieving
depth penetration accurately above the muscularis mucosae thus
limiting the complications involved with damaging deeper
tissues (57). The close spacing of electrodes allows uniform
penetration of the entire treated circumference and thus this
technique can be used circumferentially with reports of stricture
formation being minimal (58). This ability to control the depth
of ablative penetration means that many other adverse side
effects seen with alternative endoscopic techniques are greatly
reduced. These include lower rates of chest pain, odynophagia,
perforation and pneumothorax in comparison with laser and

thermal ablation techniques.

One recent paper reviewed the progress of 142 patients with
endoscopically identifiable Barrett’s oesophagus and high-grade
dysplasia managed at 16 separate academic and community
centres. These patients underwent a total of 229 radiofrequency
ablations and were followed up with repeat endoscopy and
systematic biopsy for a median length of 12 months. The only
adverse event of note was a stricture noticed on endoscopy in an
asymptomatic patient. At follow-up, biopsy specimens were
negative for high-grade dysplasia in 90% of patients. 80% of
patients had no dysplasia on biopsy and 54% of patients were

negative for intestinal metaplasia (59). These results are very

© BJMP.org

British Journal of Medical Practitioners, December 2009, Volume 2, Number 4

encouraging, particularly as high-grade dysplasia carries the

greatest risk of malignant progression.

Other benefits include minimal post-procedure discomfort with
patients able to go home within hours of the
procedure. Regarding the issue of buried glands, a study
following 102 patients post circumferential ablation showed no
evidence of buried glands in 4306 biopsy samples taken over a
year follow-up (60). This once again highlights the advantages

of RFA in comparison to other endoscopic techniques.

Conclusion

The surveillance and treatment of Barrett’s Oesphagus remains
an area of interest and controversy. This is heightened by the
inability to discriminate those patients with BO which are most
likely to progress to high grade dysplasia and then to
adenocarcinoma of the oesophagus. This places greater
emphasis on the endoscopic surveillance programme to identify
this potentially pre-malignant state at an early stage. Future
advances, particularly in endoscopic techniques, will help to
increase efficacy of treatment and minimise complication
rates. Further developments include progress in identification of
genetic biomarkers which may help elucidate those patients at
greatest risk. The management of Barrrett’'s Oesophagus is
becoming increasingly more important, particularly with the
rise in incidence of oesophageal carcinomas in the Western
world. The issues to address therefore include the identification
and screening of at-risk groups and the further management
from diagnosis of BO. Patients with chronic GORD symptoms
are most in need of screening. Currently this should include the
gold-standard four quadrant biopsy technique. This may
include techniques to enhance visualisation as described
above. In the authors opinion, non-biopsy screening does not
carry enough evidence to support its use in replacement of
biopsy as of yet. Medical treatment with PPI (if necessary in
high-dose) as well as surgical treatment of GORD are essential
considerations in the prevention and treatment of BO. Their
use in combination with endoscopic therapy has proven benefits
as outlined. Of the endoscopic therapies, the lack of
complications combined with excellent post-procedure rates of
disease  elimination  seen  with RFA  are  most
encouraging. Oesophagectomy should be reserved for those
patients with disease not amenable to conservative or
endoscopic therapy. Continual research is required to help us
gain more understanding into the pathogenesis of this
condition, enabling us to effectively target and manage BO

appropriately.



COMPETING INTERESTS
None Declared

AUTHOR DETAILS

SHARIF A ANWAR, Watford General Hospital, Watford, UK
SENTHOORAN KATHIRGAMA KANTHAN, Watford General Hospital,
Watford, UK
AM]JID ALI RIAZ, Watford General Hospital, Watford, UK
CORRESSPONDENCE: AMJID ALI RIAZ, BSc(Hons) MBBS FRCS(Eng)
FRCS(I) FRCS(Gen) PhD. Hunterian Professor RCS(Eng) & Consultant Upper
GI, Laparoscopic and General Surgeon, Watford General Hospital, Watford,
Hertfordshire, UK<br> Tel: 01923-244366 ext 7692<br> Fax: 01923-217962

Email: mrariaz@hotmail.com

REFERENCES

1. Barrett NR. Chronic peptic ulcer of the oesophagus and
'oesophagitis'. Br J Surg. Oct 1950;38(150):175-82.

2. Allison PR, Johnstone AS. The oesophagus lined with gastric mucous
membrane. Thorax. Jun 1953;8(2):87-101.

3. Johnston MH, Eaststone JA, Barrett esophagus and barrett ulcer.
http://emedicine.medscape.com/article/171002-overview.

4. Gamliel Z. Incidence, epidemiology and etiology of esophageal cancer. Chest
Surg Clin North Am 2000; 10:441-450.

5. Sharma P, Dent J, Armstrong D, Bergmann JJGHM, Gossner L, Hoshihara Y,
et al. The development and validation of an endoscopic grading system for
barrett’s oesophagus: The Prague C & M criteria. Gastroenterology 2006; 131:
1392-1399.

6. Odze. Update on the diagnosis and treatment of Barrett esophagus and related
neoplastic precursor lesions. Arch pathol lab med Vol 132.

7. Wood RK, Yang Y. Barrett’s Esophagus in 2008: an update; Keio ] Med 2008;
57(3): 132-138.

8. Chak A, Lee T, Kinnard MF et al. Familial aggregation of Barrett’s oesophagus,
oesophageal adenocarcinoma, and oesophagogastric junctional adenocarcinoma in
Caucasian adults. Gur 2002; 51:323-328.

9. Hampel H, Abraham NS, El-Serag HB. Meta-analysis:obesity and the risk for
gastroesophageal reflux disease and its complications. Ann Intern Med 2005;
143:199-211.

10. Wilson LJ, Ma W, Hirschowitz BI. Association of obesity with hiatal hernia
and oesophagitis. Am ] Gastroenterol 1999;94: 2840-44.

11. Rex DK, Cummings OW, Shaw M, Cumings MD, Wong RKH, Vasudeva
RS et al. Screening for barrett’s oesophagus in colonoscopy patients with and
without heartburn. Gastroenterology 2003;125:1670-1677.

12. Ronkainen J, Aro P, Storkrubb T, Johansson S, Lind T, Bolling-Sternevald E,
et al. Prevalence of barrett’s oesophagus in the general population: An endoscopic
study. Gastroenterology 2005; 129: 1825-1831.

13. Corley DA, Levin TR, Habel LA, Weiss NS, Buffer PA. Surveillance and
survival in Barrett’s adenocarcinoma: a population-based study. Gastroenterology
2002; 122:633-640.

14. Ramus JR, Gatenby PA, Caygill CP, Winslet MC, Watson A. Surveillance of
Barrett’s columnar-lined oesophagus in the UK: endoscopic intervals and
frequency of detection of dysplasia. Eur ] Gastroenterol Hepatol. 2009;
21(6):636-41.

15. Swain P. The future of wirelss capsule endoscopy. World J Gastroenterology
2008: 14(26): 4142-4145.

16. Lin OS, Schrembre DB, Mergener K, Spaulding W, Lomah N, Ayub K, et
al. Blinded comparison of esophageal capsule endoscopy for a diagnosis of
barrett’s esophagus in patients with chronic gastroesophageal

reflux. Gastrointestinal Endoscopy 2007; 65: 577-583.

17.A Meta-Analysis of the Diagnostic Accuracy of Esophageal Capsule Endoscopy
for Barrett’s Esophagus in Patients with Gastroesophageal relux Disease; Am ]
Gastroent Apr 2009; 104:1533-1539

18. Guelrud M, Herrera I, Essenfeld H, Castro J.Enhanced magnification
endoscopy: a new technique to identify specialized intestinal metaplasia in
Barrett's esophagus; Gastrointest Endosc 2001 May;53(6):559-65

19. Sharma P, Weston AP, Topalovski M, et al. Magnification chromoendoscopy
for the detection of intestinal metaplasia and dysplasia in Barrett's
oesophagus;Gut. 2003 Jan;52(1):24-7

20. Wo JM, Ray MB, Mayfield-Stokes S, et al. Comparison of methylene blue-
directed biopsies and conventional biopsises in the detection of intestinal
metaplasia and dysplasia in Barrett’s esophagus: a preliminary study. Gastrointest
Endosc 2001; 54:294-301

21. Boiteux S, Gajewski E, Laval ], et al. Substrate specificity of the Escherichia
Coli FBG protein (formamidopyrimidine-DNA glycosylase): excison of purine
lesions in DNA produced by ionising radiation of

photosensitisation. Biochemistry 1992; 31:106-10

22. Sampliner RE. Practice Parameters Committee of the American College of
gastroenterology: Updated guidelines for the diagnosis, surveillance, and therapy
of barrett’s esophagus. Am J Gastroenterol 2002; 97:1888-1895.

23. Peters JH, Clark GWB, Ireland AP, Chandrasoma P, Smyrk TC, DeMeester

© BJMP.org

British Journal of Medical Practitioners, December 2009, Volume 2, Number 4

TR. Outcome of adenocarcinoma arising in Barrett’s oesophagus in
endoscopically surveyed and nonsurveyed patients. ] Thorac Cardiovasc

Surg. 1994; 108:813-822.

24. Birkmeyer JD, Stukel TA, Siewer AE, et al. Surgeon volume and operative
mortality in the United States. N Engl ] Med 2003:349;2117-2117.

25. Williams VA, Watson TJ, Herbella FA et al. Esophagectomy for high grade
dysplasia is safe, curative, and results in good alimentary outcome. J Gastrointest
Surg 2007; 11:1589-97.

26. Ell C, May A, Gossner L, Pech O et al. Endoscopic mucosal resection of early
cancer and high grade dysplasia in Barrett’s esophagus. Gastroenterology 2000;
118: 670-667.

27. Wang KK. Current strategies in the Management of Barrett’s Esophagus. Curr
Gastroenterol Rep. 2005 June; 7(3):196-201.

28. Seewald S, Akaraviputh T, Seitz U et al. Circumferential EMR and complete
removal of Barrett’s epithelium; a new approach to management of Barrett’s
esophagus containing high-grade intraepithelial neoplasia and intramucosal
carcinoma. Gastrointest endosc 2003; 57: 854-859.

29. Familiari P, Marchese M, Larghi A, Spada C, Costamagna G. Staging of
esophageal carcinoma: endoscopic ultrasonography rays. 2005 Oct-Dec; 30(4)
357-62.

30. Larghi A, Lightdale CJ, Ross AS et al. Long-term follow-up of complete
Barrett’s eradication endoscopic mucosal resection (CBE-EMR) for the treatment
of high grade dysplasia and intramucosal carcinoma. Endoscopy 2007;
39(12):1086-91.

31. Seewald A, Giovannini M, Bories E, Pesenti C et al. Circumferential
endoscopic mucosal resection in Barrett’s esophagus with high-grade
intraepithelial neoplasia or mucosal cancer. Preliminary results in 21

patients. Endoscopy 2004; 36; 782-787.

32. Peters FP, Kara MA, Rosmolen WD et al. Stepwise radical endoscopic
resection is effective for complete removal of Barrett’s esophagus with early
neoplasia; A prospective study. Am ] Gastroenterol 2006; 101:1449-1457.

33. Dumoulin FL, Terjung B, Neubrand M, Schuerlan C, Fischer HP,
Sauerbruch T. Treatment of Barrett’s esophagus by endoscopic argon plasma
coagulation. Endoscopy 1997; 29:751-753.

34. Deviere J. Argon plasma coagulation therapy of Barrett’s oesophagus. Gut
2002; 51: 763-764.

35. Madisch A, Micehlke S, Bayerdoerffer E et al. Long-term follow-up after
complete ablation of Barrett’s esophagus with argon plasma coagulation. World J
Gastroenterol 2005; 11(8): 1182-1186.

36. Attwood S, Lewis C, Caplin S et al. Argon beam plasma coagulation as
therapy for high-grade dysplasia in Barrett’s esophagus. Clin Gastroenterol and
Hepatology 2003; 1:258-263.

37. Mork H, Al-Taie O, Berlin F et al. High recurrence rate of Barrett’s
epithelium during long-term follow-up after argon plasma coagulation. Scand J of
Gastroenterol 2007; 42: 23-27.

38. Kahaleh M, Van Laethem JL, Nagy N, Cremer M, Deviere J. Long-term
follow-up and factors predictive of recurrence in Barrett’s esophagus treated by
argon plasma coagulation and acid suppression. Endoscopy 2002; 34: 950-955.
39. Basu KK, Pick B, Bale R, West KP, de Caestecker JS. Efficacy and one year
follow up of argon plasma coagulation therapy for ablation of Barrett’s esophagus:
factors determining persistence and recurrence of Barrett’s epithelium. Gut 2002;
51: 776-780.

40. Morris CD, Byrne JP, Armstrong GR, Attwood SE. Prevention of the
neoplastic progression of Barrett’s esophagus by endoscopic argon beamer plasma
ablation. Br J Surgery 2001; 88: 1357-1362.

41. Van Laethem JL, Cremer M, peny MO, Delhaye M, Deviere J. Eradication of
Barrett’s mucosa with argon plasma coagulation and acid suppression: Immediate
and mid term results. Gut 1998; 43: 747-751.

42. Byrne JP, Armstrong GR, Attwood SE. Restoration of the normal squamous
lining in Barrett’s esophagus by argon beamer plasma coagulation. Am J
gastroenterol 1998; 93: 1810-1815.

43. Pereira-Lima JC, Busnello JV, Saul C, Toneloto EB, Lopes CV, Rynkowski
CB, Blaya C. High power setting argon plasma coagulation for the eradication of
Barrett’s esophagus. Am J Gastroenterol 2000; 95: 1661-1668.

44. Schulz H, Miehlke S, Antos D, Schentke KU, Vieth M, Stolte M,
Bayerdorffer E. Ablation of Barrett’s epithelium by endoscopic argon plasma
coagulation in combination with high dose omeprazole. Gastrointest Endosc
2000; 51: 659-663.

45. Mork H, Barth T, Kreipe HH, Kraus M, Al-Taie O, Jakob F, Scheurlen

M. reconstitution of squamous epithelium in barrett’s esophagus with endoscopic
argon plasma coagulation; A prospective study. Scand J Gastroenterol 1998; 33:
1130-1134.

46. Tigges H, Fuchs KH, Maroske J, fein M, freys SM, Muller J, Thiede. A
combination of endoscopic argon plasma coagulation and antireflux surgery for
treatment of Barrett’s esophagus. ] Gastrointest Surg 2001; 5: 251-259.

47. May A, Gossner L, Pech O, et al. Local endoscopic therapy for intraepithelial
high-grade neoplasia and early adeno-carcinoma in Barrett’s oesophagus:acute-
phase and intermediate results of a new treatment approach. Eur ] Gastroenterol
Hepatol 2002;14:1085-1091.

48. Wang KK, Kim JY. Photodynamic therapy in Barrett’s

esophagus. Gastrointest Endosc Clin N Am 2003;58:483-9.

13



49. Pech O, Gossner L, May A, Rabenstein T et al. Long-term results of
photodynamic therapy with 5-aminolevulinic acid for superficial Barrett’s cancer
and high grade intraepithelial neoplasia. Gastrointest Endosc 2005. 62;1 24-30.
50. Gondrie JJ, Pouw RE, Sondermeijer CM et al. Stepwise circumferential and
focal ablation of Barrett's esophagus with high-grade dysplasia: results of the first
prospective series of 11 patients. Endoscopy 2008; 40(5):359-69.

51. Sharma VK, Jae Kim H, Das A, Wells CD, Nguyen CC, Fleischer DE.
Circumferential and focal ablation of Barrett's esophagus containing

dysplasia. Gastroenterol. 2009;104(2):310-7.

52. Overholt BF, Lightdale CJ, Wang KK et al. Photodynamic therapy with
porfimer sodium for ablation of high-grade dysplasia in Barrett’s esophagus:
internationally, partially blinded, randomized phase III trial. Gastrointest Endosc
2005;62:488-498.

53. Gossner L, Stolte M, Sroka R, Rick K, May A, Hahn EG et al. Photodynamic
ablation of high-grade dysplasia and early cancer in Barrett’s esophagus by means
of 5-aminlevulinic acid. Gastroenterology 1998; 114:448-455.

54. Tang S-J, Marcon NE. Photodynamic therapy in the esophagus. Photdiagn

© BJMP.org

British Journal of Medical Practitioners, December 2009, Volume 2, Number 4

Photodyn Ther 2004; 1:65-74.

55. Kelty CJ, Marcus SL, Ackroyd R. Photodynamic therapy for Barrett’s
esophagus: a review. Dis Esophagus 2002; 15:137-44.

56. Overholt BF, Panjehpour M, Haydek JM. Photodynamic therapy for Barrett’s
esophagus; Follow-up in 100 patients. Gastrointestinal Endosc 1999; 49:1-7

57. Dunkin BJ, Martinez J, Bejarano PA et al. Thin layer ablation of human
esophageal epithelium using bipolar radiofrequency balloon device. Surg Endosc
2006; 20:125-30.

58. Eldaif SM, Lin E, Singh KA, Force SD, Miller DL. Radiofrequency ablation
of Barrett’s esophagus: Short-term results. Ann Thorac Surg 2009; 87:405-11.
59. Ganz RA, Overholt BF, Sharma VK et al. Circumferential ablation of
Barrett’s esophagus that cntains high-grade dysplasia: a U.S. multicenter
registry. Gastrointest Endosc 2008; 68:35-40.

60. Sharma VK, Wang KK, Overholt BF et al. Balloon based circumferential,
endoscopic radiofrequency ablation of Barrett’s esophagus: 1-year follow-up of
100 patients. Gastrointest Endosc 2007; 65: 185-202

14



