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Abstract 
The only known precursor of the esophageal adenocarcinoma (EAC) is represented by the Barrett’s esophagus (BE). EAC incidence 
has increased sharply in the last 4 decades.  
The annual conversion rate of BE to cancer is small but significant; therefore the identification of patients at a higher risk of cancer 
represents a dilemma. 
The endoscopic surveillance of BE aims to detect dysplasia and in particular high-grade dysplasia and intramucosal cancers that can 
be endoscopically treated before progressing to invasive cancer with lymph node metastases. 
Using standard white light endoscopy (WLE), these high-risk lesions are often subtle and hard to detect.  
In addition to high-definition standard endoscopy, chromoendoscopy (CE), virtual chromoendoscopy (e.g. narrow band imaging), and 
confocal laser endomicroscopy might increase the diagnostic efficiency for the detection of dysplastic lesions and can also increase 
the diagnostic efficiency for the detection of BE dysplasia or cancer. This ability to detect subtle mucosal abnormalities that harbor 
high-grade dysplasia (HGD) or intramucosal carcinoma might enable endoscopists skilled in the assessment of BE to perform 
targeted rather than random biopsies.  
The standard protocol will remain the careful examination by using conventional high-resolution endoscopes, combined with a longer 
inspection time, which is associated with an increased detection of dysplasia until these modalities have been demonstrated to 
enhance efficiency or be cost effective. 
Many of the limitations of the current clinical standard may be overcome in the future by the use of multi-modal imaging combined 
with molecular information. 
 
Introduction 

Symptoms caused by gastro-esophageal reflux disease (GERD) or by esophageal cancer lead to the 
endoscopic evaluation of the patients and so Barrett’s esophagus (BE) is usually discovered. Studies show that in the 
general population, more than 90% of cases of Barrett’s esophagus are not recognized and many patients with the 
condition have few or no symptoms of GERD [1].  

Because of the increased risk of malignant transformation to adenocarcinoma, BE is an indication for 
endoscopic surveillance. The annual risk of malignant transformation from BE to adenocarcinoma is of 0.12–0.5% [2]. 

The advantages presented by the endoscopic surveillance are that cancers occurring in patients under 
surveillance for BE are detected at an earlier stage, and are consequently associated with a better survival and a chance 
of being treated endoscopically, without the risks posed by major surgery [3]. 
 
Endoscopic surveillance 

The aim of endoscopic surveillance recommended for BE patients is to diagnose either dysplasia or cancer at 
early stages, both of which are curable with minimally invasive endoscopic techniques.  

Based on the known clinical risk factors for BE and esogastric adenocarcinoma (EAC), an accurate algorithm to 
confidently target the population at risk is currently difficult to formulate.  

Surveillance in BE is also a controversial issue because even if nowadays it is generally accepted that patients 
with BE should be monitored over time, definitive evidence that systematic endoscopic surveillance improves survival is 
still lacking. 

A recent large case–control retrospective study involving 8,272 individuals with BE found that endoscopic 
surveillance was not associated with a significant reduced risk of death from EAC [4]. 

However, the lead-time bias limits these studies. By contrast, a more recent case-control study from Corley and 
collaborators [5] has suggested that previous endoscopic surveillance has no significant impact on mortality from EAC. 

Several retrospective studies showed that EAC and junctional adenocarcinomas diagnosed within a previous 
background of known BE have an earlier stage and an improved survival rate when compared to cancers presenting de 
novo [6,7]. 

However, the authors discovered an unusually high prevalence of advanced stage cancers in patients 
undergoing surveillance, suggesting that in this cohort of patients, endoscopic surveillance did not efficiently achieve the 
expected goal of detecting early disease. 
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Also in this study, there was a higher proportion of dysplasia in previous biopsies of cases that died of EAC, 
compared to controls that did not die of this disease.  

Even so, outside of specialized centers, there may be methodological problems with the surveillance protocols 
in routine practice. 

All the gastroenterology societies generally accept and recommend routine surveillance; the American 
Gastroenterology Association (AGA) working group commented on the fact that it remains unclear whether endoscopic 
surveillance is beneficial, so it was not possible to make meaningful recommendations regarding the optimal intervals 
between endoscopic procedures [8].  

Because of the well-established association between BE and EAC and the very poor outcomes of this cancer, 
while we wait for convincing evidence that endoscopic surveillance is beneficial, it seems necessary to survey BE 
patients over time.  

A multicenter U.K. based random control trial (BOSS trial) is currently being undertaken to address the long-
term clinical impact of endoscopic surveillance [9]. 

In this study, patients who present BE without dysplasia are being randomized into two groups, surveillance 
versus no surveillance. This is hoped to provide scientific evidence that will support the practice of endoscopic 
surveillance. 

The current gold standard represented by endoscopy with biopsies, which is both invasive and expensive, 
represents one of the main implications of widespread surveillance. 

In order to improve the cost-effectiveness of surveillance, research is currently focused on two directions. One 
is represented by the development of biomarkers in order to risk stratify patients into low and high-risk individuals. The 
rationale is to provide a more objective assessment of the individual cancer risk to overcome the shortfalls of a 
pathological assessment of dysplasia.  

Dysplasia, as a marker of increased risk, is affected by sampling error and high interobserver variability 
because of the large variation that appears in clinical practice for endoscopic surveillance [10].  

In order to better exhibit the metaplastic tissue, jumbo biopsy forceps and modern techniques of endoscopy 
(like chromoendoscopy, autoflourescence or endomicroscopy) are used. It was demonstrated that the method sensitivity 
is altered when using the methylene-blue for the detection of dysplasia because of the oxidative alterations of the 
columnar epithelium DNA [11]. 

This would allow stretching out intervals for surveillance in low risk patients with the potential to discharge them 
and on the other hand anticipate the ablation treatment in high-risk patients. 

Intense Surveillance 
The intense surveillance involves endoscopic examinations of high-grade dysplasia (HGD) at every 3–6 

months, with holding invasive treatments like esophagectomy until biopsy specimens reveal adenocarcinoma. Few 
studies support this approach, as various series have reported multiple patients with incurable disease (metastases) 
when the cancer was first detected on surveillance endoscopy [12,13]. 

AGA recommends endoscopic eradication therapy rather than surveillance as a standard treatment of patients 
with HGD (AGA Medical Position Panel 2011).  
 
Negative Surveillance 

Frequently, negative surveillance occurs in short-segment non-dysplastic Barrett esophagus (NDBE). An initial 
negative surveillance endoscopy may occur either due to a sampling error or because of a lack of detectable intestinal 
metaplasia (IM) on the surveillance exam. When a <1�cm segment of NDBE is diagnosed, a significant proportion of 
patients may go on to have continuously undetected IM on consecutive surveillance endoscopic exams without 
intervention [14]. 

The second goal of researchers is to determine the less invasive and the most cost-effective technologies 
suitable for surveillance. Devices suited for surveillance would need some form of tissue collection either for pathological 
analysis or for biomarker assessment different from the screening devices. 

Age, likelihood of survival over the next 5 years, the patient’s understanding of the process and its limitations for 
the detection of cancer and also the willingness of the patient to adhere to the recommendations should be considered 
when starting a surveillance programme, is the recommendation of the American College of Gastroenterology (ACG) 
[15]. 

Regular surveillance involves cost and use of resources, and such spending, while meeting healthcare system 
obligations, must be economically sustainable [16]. 

In addition to the high cost of endoscopy and the small risk of endoscopic complications, there are adverse 
consequences of endoscopic screening and surveillance. The identification of innocuous neoplastic lesions by the use of 
these procedures might lead to the use of invasive therapies with serious or even fatal complications. Studies have 
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shown that a diagnosis of Barrett’s esophagus causes psychological stress as well as a negative effect on the quality of 
life and results in higher premiums for health and life insurance [17]. 

Currently, the medical societies state that in the absence of definitive data, it is better to make an error by 
performing unnecessary screening and surveillance than passing by the opportunity to identify curable esophageal 
neoplasms. If future recommendations will be influenced by the new data, it is still unclear. Screening and surveillance 
for Barrett’s esophagus are still recommended by medical societies even if they still present many limitations and 
dubious benefits. Recommendations for surveillance of established Barrett’s esophagus are stronger and more explicit 
than the recommendations for the initial screening [18]. 
 
Risk stratification in BE patients  

Risk factors such as age, sex, obesity, body mass index (BMI), race, smoking habits, length of the BE segment 
[18] (more or 6–8 cm) or endoscopic signs such as ulcers or nodularity, and perhaps hiatal hernia, have been variously 
associated with a higher risk of progression to adenocarcinoma but, with the exception of visible lesions at endoscopy, 
they are widely nonspecific and common for many BE patients [19]. 
 
Endoscopic markers 

Specific biological markers to help us identify BE patients at risk are not yet clinically proven, and until these 
become available to clinical practice, endoscopic, and pathological features could be used in order to stratify BE patients 
[20]. 

The extent of metaplasia significantly influences the risk for adenocarcinoma. Spechler et al. concluded that the 
“intestinal-type metaplasia only” definition should be discarded, in favor of the following: (Barrett's esophagus is) . . . “the 
condition in which any extent of metaplastic columnar epithelium that predisposes to cancer development replaces the 
stratified squamous epithelium that normally lines the esophagus” [21]. 

The most important identified risk factor for the esophageal adenocarcinoma is represented by the long-
segment Barrett’s esophagus with the intestinal type metaplasia [22]. 

The Seattle protocol represents the current surveillance practice standard and requires the collection of random 
4-quadrant biopsy specimens over every 1 to 2 cm of BE in order to detect dysplasia with the assistance of white light 
endoscopy (WLE), in addition to performing targeted biopsies of recognizable lesions. Despite its limitations, such as the 
extra time and cost to acquire and interpret the many biopsies, which consequently lead to poor adherence by 
physicians, it has been adopted as the standard of care [23,24].  

In accordance with the Seattle protocol, multiple random biopsies should be collected because histological 
confirmation of IM is an essential requisite for the diagnosis of BE, as well as a tool for the stratification of patients with 
NDBE, low-grade dysplasia (LGD), or HGD so as to ensure further surveillance and treatment [25].  

Visible lesions that are considered suspicious for dysplasia should be targeted separately for biopsy and should 
be described precisely with regard to their location, size, and macroscopic aspect. While nodular or depressed ulcerated 
lesions are easy to recognize, the flat and occult lesions represent an endoscopic challenge [26]. 
 
Pathologic markers - Dysplasia 

Nowadays, in routine clinical practice, a patient's risk for EAC development is assessed only crudely by 
determining if dysplasia is absent or present and if it is present, whether it is of low or high grade [27]. 

Updated guidelines of the American College of Gastroenterology recommend that if no evidence of dysplasia is 
found within the Barrett’s epithelium on 2 consecutive endoscopies with biopsy, surveillance endoscopy intervals must 
be lengthened to a 3-year surveillance interval [28]. 

Many other professional societies adapted these recommendations. 
The phenotypic sequence of the progress from BE to EA is from no dysplasia to low-grade dysplasia (LGD), 

then high-grade dysplasia (HGD) and finally to adenocarcinoma. 
LGD states for mild diffuse cytological abnormalities such as nuclear hyperchromasia and nuclear membrane 

irregularities, normal nuclear polarity, mildly abnormal architecture with glandular crowding, but well identifiable basal 
membrane and distorted surface maturation, with a surface similar to the lower gland, while  HGD presents marked 
cytological alterations, nuclear hyperchromasia, irregular nucleoli with loss of nuclear polarity, marked architectural 
alterations with crowding of cytologically abnormal glands and lack of maturation at the surface. When HGD is 
diagnosed, aggressive therapies such as mucosectomy, esophageal mucosal resection, radiofrequency ablation (RFA) 
or even esophageal resection are needed [29]. 

Endoscopic ablative methods are limited due to the risk of metaplasia and even dysplasia that can develop 
underneath healed squamous epithelium. Neither antireflux surgery nor proton-pomp inhibitor (PPI) can prevent the 
progression towards cancer in patients with BE, but the regression of dysplasia may be seen, especially after highly 
selective vagotomy, fundoplication and total duodenal diversion [30]. 
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A very low risk of progression was observed in BE patients who initially have no dysplasia and subsequently 
stay that way. If several endoscopies performed over a period of years confirm the persistence of NDBE there is a small 
chance of progression to AC [31]. 

Because LGD carries an intermediate risk for the onset of adenocarcinoma, its diagnosis and the related clinical 
consequences remain more controversial. 

Along with the disease duration of more than 10 years, the length of Barrett mucosa, and persistent esophagitis, 
LGD was identified by a Dutch trial as a risk factor for progression. The absence of any risk factor in nondysplastic 
Barrett esophagus implied a risk of <1% for progression, whereas those with LGD and one other risk factor had a risk of 
progression of 18% to 40% [32,33]. 
 
Molecular markers  

Molecular markers such as p53, cyclin D1 expression and abnormal cellular DNA content by flow cytometry are 
promising markers associated with carcinogenesis, but none has been proven for routine clinical use [34]. 

Dysplastic BE tissues revealed significantly higher cell proliferation and p53 expression levels compared to BE, 
reflux esophagitis or BE with concomitant esophagitis. Alterations of cell proliferation and p53 expression showed a 
strong correlation. Simultaneous activation of cell proliferation and p53 expression strongly suggest their association with 
esophageal epithelial tumor genesis. Quantification of these parameters in BE is thought to be useful to identify patients 
at higher risk for progression to adenocarcinoma [35]. 

During the surveillance of Barrett’s esophagus, cytometry from brush cytology, as an add-on to histology, 
appears to be an additional benefit. Whereas an aneuploid/ intermediate digital image cytometry (DICM) warrants an 
early re-endoscopy, a diploid DICM underscores the low-risk status especially of patients with low-grade dysplasia [36]. 

Evidence about the effects of surveillance, surveillance intervals, and mortality risk reduction in both NDBE and 
LGD in BE is still inadequate, but most of the surveillance effort should be concentrated during the first year after a BE 
patient’s enrolment and on LGD patients [29]. 

Advanced Imagistic markers 
In an attempt to develop novel endoscopic techniques in order to enhance the detection of dysplasia, there has 

been a great deal of research over the last years. 
The potential advantage might be to enable biopsies to be targeted towards areas containing histological 

dysplasia and eliminate the need of multiple random sampling.  
The benefit would be twofold: 1) better cost-effectiveness due to shorter endoscopies and reduced workload for 

the pathologist; and 2) improved patient tolerance.  
Dye chromoendoscopy, light filtering, and electronic image reprocessing are the three main fields that have 

been explored so far. 
 
Chromoendoscopy (CE) is defined as the topical application of contrast agents to mucosal surfaces within the 
gastrointestinal (GI) tract in order to enhance the visualization of mucosal details. A variety of agents have been clinically 
utilized, that can be categorized as absorptive (methylene blue [MB], toluidine blue, Lugol iodine), reactive (Congo red, 
phenol red), or contrast (indigo carmine [IC]). Mucosal inspection is usually performed by using WLE, but additional 
modalities such as magnification endoscopy, optical image enhancement (e.g., narrow band imaging [NBI]), and 
confocal endomicroscopy can be used in order to evaluate suspicious abnormalities. 

Even if the use of stains is distinctly low-tech because of the fact that most of the dyes are inexpensive and 
widely available, CE has been described as an advanced imaging technique [37]. 

The first agent to be effective for the detection of HGD or intramucosal carcinoma in BE was MB. Opposite to 
MB, IC is not absorbed by the mucosa because it is not a vital stain. IC is simple, easy to use, and has demonstrated its 
utility in BE surveillance when combined with the magnification endoscopy [38].   

Acetic acid (AA) is also a widely available, inexpensive, easy to use weak acid that facilitates mucosal contrast 
enhancement when applied to the surface epithelium so it has been used both with conventional WLE and the 
magnification endoscopy in order to detect BE and associated dysplasia. 

Conflicting results on the utility of MB in dysplasia detection arose. A recent meta-analysis performed by 
Ngamruengphong et al. concluded that MB does not provide a clinical advantage when compared to the Seattle protocol 
(random quadrantic biopsies every 2 cm) [39]. 

In a comparative study, high-resolution endoscopy had an equal yield of dysplasia compared to the advanced 
imaging techniques [40]. 

Low concentration acetic acid (2% to 3%), in contact with the surface epithelium, causes protein denaturation 
and induces a typical whitening effect on BE mucosa. Increased vascularisation of areas of early neoplasia determines 
an enhanced and rapid loss of aceto-whitening, which appears as area of redness superposed on a white background. 
Even if two early randomized studies failed to show the increased detection rate of dysplasia by chromoendoscopy 
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[41,42], a more recent larger single-center retrospective study has found a higher histological yield in patients who 
received this agent enhanced chromoendoscopy [43]. In order to ascertain whether this agent is a useful adjunct for 
dysplasia detection, more studies are needed. 
 
High-definition endoscopy increases the ability to inspect and visualize subtle mucosal details. Despite significant 
improvements in image quality, the fundamentals of good endoscopy, particularly careful and thorough inspection by an 
educated eye, remain the most important tools for dysplasia detection. 
 
NBI consists of optical filters controlled by a button switch, which allows one to isolate narrow wavelengths 
corresponding to the green and blue spectra of light. Light has reduced penetration into the tissues in the blue-green 
range and therefore helps the visualization of superficial vessels and mucosal pits [44].  

Even if NBI can prove to be less time consuming and easier to perform in comparison to white light endoscopy, 
it still remains subject to interobserver variability. In a prospective study with a tandem design, Wolfsen and collaborators 
[45] found that NBI was superior to standard-resolution white light endoscopy with random biopsies in detecting higher 
grades of dysplasia. 

A more recent multicenter randomized crossover study, which compared NBI with high-resolution white light 
endoscopy, only found a higher histological yield on the per-location analysis but not in the per-patient analysis, 
suggesting that the clinical overall value of NBI may be limited [46]. 

When compared with the standard approach, NBI required fewer biopsies per patient which may lead to cost 
savings. 
 
Autofluorescence imaging (AFI) uses high frequency blue light, which has the property to excite endogenous 
fluorophores to emit green fluorescence. Architectural and molecular changes in the columnar mucosa, in the presence 
of BE with early neoplasia, lead to the reduction of green fluorescence. Therefore, dysplastic lesions can be flagged-up 
as purple-red areas on a green background.  

An early enthusiasm for the utility of AFI in dysplasia detection was present [47,48]. 
Other studies say that this method has a very limited diagnostic value for BE endoscopic surveillance [49,50].  
A multicenter study compared results of AFI targeted biopsies with those of the Seattle protocol. This study 

found out that AFI positivity correlated with molecular abnormalities of the Barrett’s tissue and even if that area was not 
dysplastic on a focal biopsy, there was a very high correlation between the molecular read-out from these areas and the 
overall dysplasia status of the patient. AFI might become a useful tool to direct biopsies for the detection of biomarkers 
and therefore more objectively determine the risk status of the patient [51]. 

A new technique named Probe-based confocal laser endomicroscopy (pCLE) allows the in vivo detection of 
neoplastic tissue by using a standard endoscope. Incident dysplasia can be more frequently detected by pCLE than by 
high-definition white light endoscopy HD-WLE in BE. The efficacy of BE surveillance programs could be improve by the 
higher dysplasia detection rate provided by pCLE [52]. 

A 192 patient international multicenter, prospective, randomized, controlled trial, compared HD-WLE with the 
Seattle protocol versus HD-WLE plus endoscope-integrated CLE (eCLE) and targeted biopsies [53] and found out that 
the addition of eCLE increased the diagnostic yield for neoplasia from 6% to 22%, with a 4.8-fold reduction in the 
number of total biopsies required. Still, the main issue of CLE remains the narrow field of view. 

The OCT that stands for optical coherence tomography relies on the backscattering of light to obtain cross-
sectional images of the tissue and so it enhances the endoscopic image of the superficial layers of the esophagus. The 
image formation in OCT depends on variations in the reflectance of light from different tissue layers. OCT imaging has 
demonstrated anatomic structures such as crypts and glands that could potentially permit the endoscopists to diagnose 
mucosal abnormalities such as BE, including dysplastic changes [54,55].  
 
Conclusion 

Currently there is not enough evidence in order to recommend advanced imaging modalities for routine Barrett’s 
surveillance. 

The minimum standard should be represented by high-resolution endoscopy and the addition of more complex 
imaging modalities should be reserved to specialized centers with a high volume of dysplastic cases. 

The combination of advanced imaging and molecular biomarkers could represent an improved strategy for a 
greater stratification of BE patients in the future. 
 

 



Journal of Medicine and Life Volume 7, Special Issue 3, 2014 

66 

References 
1. Spechler SJ. Barrett’s esophagus. Gastroenterologist. 1994;2:273–284. 
2. Hvid-Jensen F et al. Incidence of adenocarcinoma among patients with Barrett’s esophagus. N Engl J Med. 2011;365:1375–83. 
3. Bennett C, Green S, DeCaestecker J, Almond M, Barr H, Bhandari P, Ragunath K, Singh R, Jankowski J. Surgery versus radical 

endotherapies for early cancer and high-grade dysplasia in Barrett’s oesophagus. Cochrane Database Syst Rev. 2012; 11. 
4. Corley DA, Mehtani K, Quesenberry C et al. Impact of endoscopic surveillance on mortality from Barrett's esophagus-associated 

esophageal adenocarcinomas. Gastroenterology. 2013;145:312–9. 
5. Corley DA, Mehtani K, Quesenberry C, Zhao W, de Boer J, Weiss NS. Impact of endoscopic surveillance on mortality from Barrett’s 

esophagus-associated esophageal adenocarcinomas. Gastroenterology. 2013;145:312–319. 
6. Cooper GS, Kou TD, Chak A. Receipt of previous diagnoses and endoscopy and outcome from esophageal adenocarcinoma: a population-

based study with temporal trends. Am J Gastroenterol. 2009;104:1356–1362.  
7. Rubenstein JH, Sonnenberg A, Davis J, McMahon L, Inadomi JM. Effect of a prior endoscopy on outcomes of esophageal 

adenocarcinoma among United States veterans. Gastrointest Endosc. 2008;68:849–855.  
8. Spechler SJ, Sharma P, Souza RF, Inadomi JM, Shaheen NJ. American Gastroenterological Association. American Gastroenterological 

Association technical review on the management of Barrett’s esophagus. Gastroenterology. 2011;140. 
9. Randomised controlled trial of surveillance and no surveillance for patients with Barrett's oesophagus: BOSS (Barrett's Oesophagus 

Surveillance Study). HTA. 2009; 05/12/01. 
10. di Pietro M, Alzoubaidi D, Fitzgerald RC. Barrett’s Esophagus and Cancer Risk: How Research Advances Can Impact Clinical Practice Gut 

Liver. Jul 2014; 8(4): 356–370. 
11. Constantinoiu S, Birla R, Copca N, Iosif C. Adenocarcinomul de Jonctiune esogastrica.  2008, Editura Medicala Amaltea, 35-37. 
12. Schnell TG, Sontag SJ, Chejfec G et al. Long-term nonsurgical management of Barrett’s esophagus with high-grade dysplasia. 

Gastroenterology. 2001;120:1607. 
13. Reid BJ, Blount PL, Feng Z, Levine DS. Optimizing endoscopic biopsy detection of early cancers in Barrett’s high-grade dysplasia. Am J 

Gastroenterol. 2000;95:3089. 
14. Melson J, Desai V, Greenspan M, Yau S, Abdalla M, Dhanekula R, Mobarhan S, Shapiro D, Losurdo J, Jakate S. Negative surveillance 

endoscopy occurs frequently in patients with short-segment non-dysplastic Barrett's esophagus. Disease of the Esophagus. 2014 Jun 18. 
15. Gatenby P, Soon Y. Barrett's oesophagus: Evidence from the current meta-analyses. World J Gastrointest Pathophysiol. 2014 Aug 

15;5(3):178-87. 
16. Thomson S, Foubister T, Mossialos E. Financing health care in the European Union: challenges and policy responses.15 Jan 2014. 
17. Spechler SJ, Sharma P, Souza RF, Inadomi JM, Shaheen NJ. American Gastroenterological Association technical review on the 

management of Barrett’s esophagus. Gastroenterology. 2011;140(3): e18-e52. 
18. Spechler SJ, Souza RF. Barrett's esophagus. N Engl J Med. 2014 Aug 28;371(9):836-45. 
19. Prasad GA, Bansal A, Sharma P, Wang KW. Predictors of progression in Barrett’s esophagus: current knowledge and future directions. Am 

J Gastroenterol. 2010;105:1490–1502. 
20. Choi SE, Hur C. Screening and surveillance in Barrett’s esophagus: current issues and future directions. Curr Opin Gastroenterol. 2012; 

28:377–381. 
21. Spechler SJ, Fitzgerald RC, Prasad GA, Wang KK. History, molecular mechanisms, and endoscopic treatment of Barrett's esophagus. 

Gastroenterology. 2010; 198: 854–69. 
22. Lagergren J, Bergstrom R, Lindgren A et al. Symptomatic gastro-esophageal reflux as a risk factor for esophageal adenocarcinoma. N 

Engl J Med. 1999;340:825–31. 
23. American Gastroenterological Association. Spechler SJ, Sharma P, Souza RF, Inadomi JM, Shaheen NJ. American Gastroenterological 

Association medical position statement on the management of Barrett's esophagus. Gastroenterology. 2011;140:1084–1091.  
24. Cruz-Correa M, Gross CP, Canto MI et al. The impact of practice guidelines in the management of Barrett esophagus: a national 

prospective cohort study of physicians. Arch Intern Med. 2001;161:2588–2595.  
25. Coron E, Robaszkiewicz M, Chatelain D, Svrcek M, Fléjou JF. Advanced precancerous lesions in the lower oesophageal mucosa: high-

grade dysplasia and intramucosal carcinoma in Barrett's oesophagus. Best Pract Res Clin Gastroenterol. 2013;27:187–204. 
26. Endoscopic Classification Review Group. Update on the paris classification of superficial neoplastic lesions in the digestive tract. Endoscopy. 

2005;37:570–578. 
27. Dent J. Barrett's esophagus: A historical perspective, an update on core practicalities and predictions on future evolutions of management. 

Journal of Gastroenterology and Hepatology. 2011, 26: 11–30. 
28. Sampliner RE. Updated guidelines for the diagnosis, surveillance, and therapy of Barrett’s esophagus. Am J Gastroenterol. 2002;97:1888–

1895. 
29. Zaninotto G, Bennett C. Surveillance for Low-Grade Dysplastic Barrett’s Oesophagus: One Size Fits All?. World Journal of Surgery. June 

2014; 268:1-8. 
30. Hoara P, Gindea C, Birla R, Mocanu A, Tavlas E, Constantinoiu S. The treatment of Barrett’s esophagus. Journal of medicine and life. 

2009; 2, 3, 241-249. 
31. Gaddam S, Singh M, Balasubramanian G et al. Persistence of nondysplastic Barrett’s esophagus identifies patients at lower risk for 

esophageal adenocarcinoma: result from a large multicentre cohort. Gastroenterology. 2013;145:548–553. 
32. Butt J, Kandel G. Barrett esophagus: when to endoscope. Clinical Endosc. 2014 Jan;47(1):40-6. 
33. Sikkema M, Looman CW, Steyerberg EW et al. Predictors for neoplastic progression in patients with Barrett's Esophagus: a prospective 

cohort study. Am J Gastroenterol. 2011;106:1231–1238. 
34. Spechler SJ, Sharma P, Souza RF, Inadomi JM, Shaheen NJ, American Gastroenterological Association. American Gastroenterological 

Association medical position statement on the management of Barrett’s esophagus. Gastroenterology. 2011;140(3):1084. 
35. Hritz I, Gyorffy H, Molnar B, Lakatos G, Sipos F, Pregun I, Juhasz M, Pronai L, Schaff Z, Tulassay Z, Herszenyi L. Increased p53 

expression in the malignant transformation of Barrett's esophagus is accompanied by an upward shift of the proliferative compartment. Pathol 
Oncol Res. 2009 Jun;15(2):183-92. 

36. Vogt N, Schonegg R, Gschossmann JM, Borovicka J. Benefit of baseline cytometry for surveillance of patients with Barrett’s esophagus. 
Surg Endosc.2010; 24:1144–1150. 



Journal of Medicine and Life Volume 7, Special Issue 3, 2014 

67 

37. Urquhart P, DaCosta R, Marcon N. Endoscopic mucosal imaging of gastrointestinal neoplasia in 2013. Curr Gastroenterol Rep. 
2013;15:330. 

38. Sharma P, Weston AP, Topalovski M, Cherian R, Bhattacharyya A, Sampliner RE. Magnification chromoendoscopy for the detection of 
intestinal metaplasia and dysplasia in Barrett's oesophagus. Gut. 2003;52:24–27. 

39. Ngamruengphong S, Sharma VK, Das A. Diagnostic yield of methylene blue chromoendoscopy for detecting specialized intestinal 
metaplasia and dysplasia in Barrett’s esophagus: a meta-analysis. Gastrointest Endosc. 2009;69:1021–1028. 

40. Kara MA, Peters FP, Rosmolen WD et al. High-resolution endoscopy plus chromoendoscopy or narrow-band imaging in Barrett’s 
esophagus: a prospective randomized crossover study. Endoscopy. 2005;37:929–936. 

41. Ferguson DD, DeVault KR, Krishna M, Loeb DS, Wolfsen HC, Wallace MB. Enhanced magnification-directed biopsies do not increase the 
detection of intestinal metaplasia in patients with GERD. Am J Gastroenterol. 2006;101:1611–1616. 

42. Hoffman A, Kiesslich R, Bender A et al. Acetic acid-guided biopsies after magnifying endoscopy compared with random biopsies in the 
detection of Barrett’s esophagus: a prospective randomized trial with crossover design. Gastrointest Endosc. 2006;64:1–8.  

43. Longcroft-Wheaton G, Duku M, Mead R, Poller D, Bhandari P. Acetic acid spray is an effective tool for the endoscopic detection of 
neoplasia in patients with Barrett’s esophagus. Clin Gastroenterol Hepatol.2010;8:843–847.  

44. Muto M, Katada C, Sano Y, Yoshida S. Narrow band imaging: a new diagnostic approach to visualize angiogenesis in superficial 
neoplasia. Clin Gastroenterol Hepatol. 2005;3(7 Suppl 1):S16–S20. 

45. Wolfsen HC, Crook JE, Krishna M et al. Prospective, controlled tandem endoscopy study of narrow band imaging for dysplasia detection in 
Barrett’s Esophagus. Gastroenterology. 2008;135:24–31.   

46. Sharma P, Hawes RH, Bansal A et al. Standard endoscopy with random biopsies versus narrow band imaging targeted biopsies in Barrett’s 
oesophagus: a prospective, international, randomised controlled trial. Gut. 2013;62:15–21.  

47. Kara MA, Peters FP, Fockens P, ten Kate FJ, Bergman JJ. Endoscopic video-autofluorescence imaging followed by narrow band imaging 
for detecting early neoplasia in Barrett’s esophagus. Gastrointest Endosc.2006;64:176–185.  

48. Kara MA, Peters FP, Ten Kate FJ, Van Deventer SJ, Fockens P, Bergman JJ. Endoscopic video autofluorescence imaging may improve 
the detection of early neoplasia in patients with Barrett’s esophagus. Gastrointest Endosc. 2005;61:679–685.  

49. Curvers WL, Alvarez Herrero L, Wallace MB et al. Endoscopic trimodal imaging is more effective than standard endoscopy in identifying 
early-stage neoplasia in Barrett’s esophagus. Gastroenterology. 2010;139:1106–1114.  

50. Curvers WL, van Vilsteren FG, Baak LC et al. Endoscopic trimodal imaging versus standard video endoscopy for detection of early 
Barrett’s neoplasia: a multicenter, randomized, crossover study in general practice. Gastrointest Endosc. 2011;73:195–203. 

51. di Pietro M, Boerwinkel DF, Shariff MK, et al. The combination of autofluorescence endoscopy and molecular biomarkers is a novel 
diagnostic tool for dysplasia in Barrett’s oesophagus. Gut. Epub 2014 Apr 10.  

52. Bertani H, Frazzoni M, Dabizzi E, Pigo F, Losi L, Manno M, Manta R, Bassotti G, Conigliaro R. Improved detection of incident dysplasia 
by probe-based confocal laser endomicroscopy in a Barrett's esophagus surveillance program. Dig Dis Sci. 2013 Jan;58(1):188-93. 

53. Canto MI, Anandasabapathy S, Brugge W et al. In vivo endomicroscopy improves detection of Barrett’s esophagus-related neoplasia: a 
multicenter international randomized controlled trial. Gastrointest Endosc. 2014;79:211–221. 

54. Bouma BE, Tearney GJ, Compton CC, Nishioka NS. High-resolution imaging of the human esophagus and stomach in vivo using optical 
coherence tomography. Gastrointest Endosc. 2000;51(4 Pt 1):467–474. 

55. Evans JA, Poneros JM, Bouma BE et al. Optical coherence tomography to identify intramucosal carcinoma and high-grade dysplasia in 
Barrett’s esophagus. Clin Gastroenterol Hepatol. 2006;4:38–43. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


