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 Charles J. Lightdale, MD, Consulting Editor




Gastroenterology, a subspecialty of Internal Medicine, started out with a heavy emphasis on contemplative diagnosis. Therapy was primarily with medications, and certainly the pharmacological treatment of gastrointestinal illness has grown exponentially. Gastrointestinal endoscopy also started as a diagnostic endeavor, and even the use of endoscopy-guided biopsy had a controversial start, only later becoming an essential element in endoscopic diagnosis. Therapeutic endoscopy was really jump-started with the development of the wire-snare electrocautery device for colonoscopic polypectomy. Since then, endoscopic therapies have multiplied to the point that some gastrointestinal endoscopists have created a new field of interventional endoscopy devoted primarily to invasive and therapeutic procedures.


Therapeutic endoscopic procedures have been applied via the mouth or rectum throughout the gastrointestinal tract. Many of these therapies can be applied by general gastroenterologists and are considered basic to endoscopic practice, while others require special training for organ-based specialists or interventionalists. I thought it might make a great issue of the Gastrointestinal Endoscopy Clinics of North America to cover the whole field of therapeutic endoscopy rather than focus on a specific technique or organ. It is extremely fortunate that Dr Steven Edmundowicz agreed to be the guest editor for this issue on the “Endolumenal Therapy of Gastrointestinal Disorders.” By virtue of his skill and thoughtful, practical approach, Dr Edmundowicz has long been in the forefront of therapeutic endoscopy. He has chosen a wonderful group of author-experts to cover a broad array of topics. This “how-to-fix-it” issue of the Gastrointestinal Endoscopy Clinics of North America relates to every gastrointestinal endoscopist and is not to be missed.
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 Steven A. Edmundowicz, MD, Guest Editor




We have witnessed amazing progress in the endoscopic therapy of gastrointestinal disorders over the past 2 decades. Endoscopic procedures that are now often completed in the outpatient setting have replaced what once were major operative interventions for our patients. This expansion of endolumenal therapies has transformed our approach to specific clinical problems in such a way that endoscopic therapy is now the preferred treatment option for many conditions discussed in this edition. This movement has offered exciting opportunities for endoscopists, biomedical engineers, and device developers while clearly benefitting our patients. It has also led to continued research and product development that promises to maintain and even accelerate progress in this arena in the coming years.


In this issue of Gastrointestinal Endoscopy Clinics of North America selected experts in specific clinical areas have described the significant progress that has occurred in endolumenal therapy of gastrointestinal disorders. Articles focus on specific issues from the esophagus to the colon and the applicable regions in between. Each article highlights the state-of-the-art approach to specific clinical disorders. Many individuals will enjoy reading the entire text for an overview of the direction the field of endolumenal therapy has taken. Others can alternatively focus only on specific articles of interest based on their practice or research field. Regardless, I am certain that you will find the articles well written and state of the art.


A work of this scope is not possible without the detailed contribution of the experts who have generously given their time and expertise to this project. For your contributions we are all sincerely grateful. A special thanks to Dr Charlie Lightdale for initiating this project and to Kerry Holland, the Senior Editor at Elsevier, for getting it all done. Please enjoy this issue of Gastrointestinal Endoscopy Clinics of North America on Endolumenal Therapy of Gastrointestinal Disorders. I hope it stimulates you to think about how you might modify your practice and improve patient care with even just one of these approaches.
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Abstract


Barrett esophagus (BE) is a well-established premalignant condition for esophageal adenocarcinoma (EAC), a lethal cancer with a dismal survival rate. The current guidelines recommend surveillance of patients with BE to detect dysplasia or early cancer before the development of invasive EAC. Recently, endoscopic eradication therapies have been shown to be safe and effective in the treatment of BE-related high-grade dysplasia and early EAC. This article reviews the various treatment options for BE and discusses the current evidence and gaps in knowledge in the understanding of treatment of this condition. In addition, recommendations are provided in context to the recently published guidelines by the American Gastroenterological Association.
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Key Points












• Accurate diagnosis and careful detailed inspection of the Barrett segment, using high-definition white light endoscopy, is an essential part of endoscopic evaluation of patients with Barrett esophagus (BE).



• The extent of BE should be defined using standardized reporting criteria, such as the Prague C & M classification, and all visible lesions in the Barrett segment should be described using the Paris classification.



• Endoscopic eradication therapy (EET) have been shown to be safe and effective in the treatment of Barrett-related neoplasia. Efficacy of radiofrequency ablation in the treatment of Barrett-related neoplasia has been demonstrated in a randomized controlled trial.



• The current AGA guidelines recommend against the requirement for use of chromoendoscopy, NBI, or any other advanced imaging for routine surveillance of patients with BE.



• According to the current AGA guidelines:


[image: image] EET is only recommended to patients who develop HGD and intramucosal cancer.



[image: image] In patients with confirmed LGD, the option to treat should be based on a shared decision between the patient and physician.



[image: image] Surveillance is recommended for all patients with BE without dysplasia.

















Introduction


Barrett esophagus (BE) is defined as the presence of metaplastic columnar-lined esophagus of any length on endoscopy and the presence of intestinal metaplasia on biopsy.1 Approximately, 10% to 15% of patients with gastroesophageal reflux disease develop BE. BE is a well-established premalignant condition for esophageal adenocarcinoma (EAC),1,2 a lethal cancer with a dismal survival rate (5-year survival of 15%). The incidence of EAC continues to increase at a greater rate (>500% increase since 1975)3 than that of common cancers, such as breast, colon, lung, and prostate cancer.4 Furthermore, in most patients, EAC has an insidious onset becoming clinically apparent only in advanced stages.


Patients with BE are generally thought to progress through stages of dysplasia (low-grade dysplasia [LGD] to high-grade dysplasia [HGD]), with progressive accumulation of abnormal genetic alterations, before finally progressing to EAC. To date, the only reliable predictor for EAC is the development of dysplasia and hence the current societal guidelines recommend surveillance of patients with BE to detect dysplasia or early cancer before the development of invasive EAC.5–8


For decades, patients developing HGD and mucosal cancer were traditionally treated with esophagectomy. Despite being the definitive therapy (by achieving resection of the precursor BE epithelium and the involved lymph nodes) esophagectomy carries a high risk of procedure-related long-term morbidity and mortality.9,10 These unacceptably high rates of mortality and morbidity have fueled interest in other forms of less invasive therapy. During the last two decades, innovative endoscopic treatments have been shown to be safe and effective in the treatment of BE and early EAC. This has resulted in an array of endoscopic therapeutic options for patients with BE. This article reviews the various treatment options for BE and discusses the current evidence and gaps in knowledge in the understanding of treatment of this condition. In addition, recommendations are provided in context to the recently published guidelines by the American Gastroenterological Association (AGA).11








Histopathology and rationale for endoscopic eradication therapy


There are worsening grades of cytologic and architectural changes on the continuum from LGD to invasive esophageal cancer. These are generally described as cytologic (stratified, hyperchromatic nuclei with nuclear enlargement, increased nuclear-to-cytoplasmic ratio, prominent nucleoli, increased mitotic figures, and loss of nuclear polarity) or architectural (crypt budding, branching, marked crowding, cribriform formation, and variation of crypt size and shape).12,13 The current diagnoses of LGD, HGD, and EAC are based on the recommendations of the Vienna classification.14 Intramucosal cancer is defined by the invasion of neoplasia into the surrounding lamina propria or muscularis mucosae but not into the submucosa. Presence of unequivocal stromal desmoplasia is consistent with submucosal EAC.15,16


Previously, patients with HGD and intramucosal cancer were routinely treated with esophagectomy.17 Esophagectomy is considered to be a definitive therapy for BE because it resects the premalignant tissue along with the dysplastic lesion and the surrounding lymph nodes, and hence is considered to have very low risk of recurrence of cancer. In a retrospective study, cancer-free survival in 46 patients undergoing esophagectomy for T1a EAC in a tertiary care center was reported to be 95% at 5 years.18 However, esophagectomy has been associated with a defined morbidity and mortality risk. This perception has led to the rapid development of endoscopic therapeutic options. Observational data suggest that endoscopic eradication therapy (EET) is highly effective and that the long-term survival in patients with HGD and early EAC is similar to those undergoing esophagectomy.18–21 Moreover, a cost-effectiveness model of endoscopic ablation of HGD in patients with BE concluded that endoscopic ablation was more effective than surveillance or esophagectomy.22 Previous surgical series have shown that in patients with HGD or intramucosal cancer, the risk of lymph node metastases is 0% to 3%.23–27 A recent systematic review that included 1874 patients with HGD and mucosal EAC undergoing esophagectomy showed overall risk of lymph node metastasis of 1.39% (95% confidence interval [CI], 0.86–1.92). Specifically, in the group of patients with mucosal EAC the risk of lymph node metastases was 1.93% (95% CI, 1.19–2.66).28 This compares favorably with the perioperative mortality rate associated with esophagectomy. In contrast, in patients with submucosal EAC, lymph node metastasis is reported in excess of 20% of cases.25–27,29,30 Therefore, EET is recommended in patients with HGD or intramucosal cancer but not in patients with EAC involving the submucosa.12








Accurate diagnosis and staging





Role of Advanced Imaging and Endoscopic Ultrasound


Careful and detailed examination with high-definition white light endoscopy of the Barrett segment is an essential part of the management of patients with BE. A recent study showed that inspecting the mucosa for more than 1 minute per cm length of Barrett segment was more likely to detect HGD/EAC,31 underscoring the importance of detailed inspection of the Barrett mucosa. The extent of BE should be defined using standardized reporting criteria, such as the Prague C & M classification.32 The morphology of visible lesions can have a bearing on the T-staging because nonprotruding, superficial lesions are likely to be associated with submucosal invasion.33 Therefore, all visible lesions in the Barrett segment should be described using the Paris classification (Fig. 1).33





[image: image]

Fig. 1 A diagram illustrating the Paris classification.


(From The Paris endoscopic classification of superficial neoplastic lesions: esophagus, stomach, and colon: November 30 to December 1, 2002. Gastrointest Endosc 2003;58:S3–43; with permission.)





Significant strides have been made in advanced imaging techniques to identify early neoplasia in patients with BE. Advanced imaging technologies, such as narrow band imaging (NBI), autofluorescence imaging, confocal laser endomicroscopy (CLE), and optical coherence tomography, have a role in characterization of visible lesions and detection of flat dysplasia. High-definition endoscopy has been shown to have a higher sensitivity in the detection of Barrett-related neoplasia when compared with standard endoscopy and should be the present standard of care. NBI offers the benefits of chromoendoscopy while making it easy and simple by providing an on-demand, push-button technique to better characterize the mucosal and vascular patterns in detecting dysplasia. These patterns have a high sensitivity and specificity in the detection of dysplasia within the Barrett segment. In a multicenter, randomized, crossover trial of 123 patients, there was no significant difference in detection of dysplasia between routine four-quadrant white light endoscopy biopsies and NBI-directed biopsies; however, NBI required fewer biopsies (3.6 vs 7.6 biopsies per procedure; P = .001).34 NBI and autofluorescence imaging are considered to be red flag or broad-field technologies that are used to identify dysplastic lesions. A relatively newer technology, CLE, enables real-time, in vivo evaluation of histology. A multicenter randomized controlled trial showed a significant improvement in detection of HGD/EAC with a probe-based CLE.35 Recently, probe-based CLE criteria for the diagnosis of dysplasia were scientifically created, tested, and validated in BE.36–38 These criteria were found to have a high degree of overall accuracy and interobserver variability. Although not ready for prime-time, these are exciting times for advanced imaging techniques and future studies should define its role in the management of patients with BE. The current AGA guidelines recommend against the use of chromoendoscopy, NBI, or any other advanced imaging for routine surveillance of patients with BE.


Although the role of endoscopic ultrasound has been established in the accurate T and N staging of invasive EAC, recent studies have shown only a modest accuracy in delineating T-staging in patients with HGD and intramucosal EAC.39–43 Recently, results from a US multicenter cohort of patients with BE (N = 105) assessing the diagnostic accuracy of endoscopic ultrasound in establishing T-stage (depth of invasion) using endoscopic mucosal resection (EMR) as the gold standard showed that the overall accuracy of endoscopic ultrasound was 72% (95% CI, 63–81). Presence or absence of visible lesions did not make a differences in the accuracy rates (69% vs 84%; P = .26).44 Young and colleagues39 reported a T-stage concordance rate of 65% in a systematic review, using EMR/surgical pathology as the gold standard. Based on these data, endoscopic ultrasound has a limited role in the evaluation of patients with early neoplasia.








Diagnostic Endoscopic Mucosal Resection


This technique involves the use of a diathermic snare or an endoscopic needle for resection of a neoplastic lesion or intestinal metaplasia to the level of submucosa. Accurate T-staging is critical in making therapeutic decisions in patients with dysplastic BE. EMR has evolved into an important diagnostic and therapeutic tool in the evaluation and management of BE-related neoplasia (Fig. 2). In a study comparing preoperative EMR with histologic examination on esophagectomy specimens, there was perfect agreement between the two.45 Studies comparing routine biopsies of visible lesions with EMR report a 30% to 48% rate in change in diagnosis after obtaining an EMR.46–48 Moreover, in a study comparing 251 EMR specimens with biopsy, EMR improved interobserver agreement among expert gastrointestinal pathologists when compared with biopsy specimens (κ = 0.43 vs 0.35 for HGD; P = .018).49 This improvement in interobserver variability has been attributed to a larger tissue sample with limited architectural distortion. Although EMR is routinely recommended for visible lesions, the data are limited on its role in flat dysplasia.
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Fig. 2 Endoscopic appearance of a visible lesion in the Barrett’s segment before and after EMR.













Endoscopic eradication therapies and supporting evidence


The primary goal of endoscopic therapy is to prevent the development of invasive EAC by treating the dysplastic lesion, thereby improving patient survival. However, patients who develop dysplasia are at higher risk of recurrence of neoplasia and metachronous lesions from the remaining segment of BE, which occurs in up to 30% of patients undergoing EET.50 Therefore, complete ablation of the entire Barrett segment should be the goal in all patients undergoing EET.





Radiofrequency Ablation


Radiofrequency ablation (RFA) uses a catheter with an inflatable balloon at its tip that is connected to an energy generator. This catheter is passed through the working channel of an endoscope. The balloon at the tip of the catheter has bipolar heating elements that can cause superficial tissue injury. When the balloon is inflated and radiofrequency energy is applied over a circumferential Barrett segment, it causes ablation of the mucosa that is in contact with the balloon and can treat 3 cm of circumferential BE with each application (Fig. 3). To treat smaller areas, such as islands, noncircumferential BE, and residual BE after treatment, a focal ablation device that works on the same principles of RFA is available. There is level 1 evidence demonstrating high rates of complete eradication of dysplasia and intestinal metaplasia in patients with BE with HGD and LGD.51,52 In a randomized sham-controlled trial of 127 patients in an intention-to-treat analysis, complete eradication was achieved in 81% of patients with HGD who underwent RFA compared with 19% of control subjects (P<.001).51 In a follow-up cross-over of this study describing durability of RFA, after 3 years dysplasia remained eradicated in more than 85%, whereas intestinal metaplasia remained eradicated in more than 75% of patients without maintenance RFA.53 Among 64 patients with LGD (42 RFA, 22 sham) included in this study,51 at 1-year follow-up complete eradication rates of LGD (90% vs 23%; P<.001) and intestinal metaplasia (81% vs 4%; P<.001) were significantly higher in patients undergoing RFA when compared with control subjects. There is no randomized controlled trial demonstrating efficacy of RFA in patients with nondysplastic BE. In a multicenter study, patients with nondysplastic BE who had complete response to RFA 2.5 years after ablation were enrolled in a 5-year outcomes study.54 Using per protocol analysis, they report a complete response to metaplasia in 92%. Based on Kaplan-Meier analysis, it is estimated that 91% of patients would have complete response and that the mean duration of complete response would be 4.2 years. The main strengths of this technique include a precise and controlled delivery of a predetermined standardized radiofrequency energy, simplicity and ease of procedure, and its association with low stricture rate.





[image: image]

Fig. 3 Endoscopic appearance after RFA.










Cryotherapy


Cryotherapy is a noncontact technique that involves tissue destruction of metaplastic epithelium by intracellular disruption and ischemia that is produced by “freeze-thaw” cycles using liquid nitrogen or carbon dioxide. This is delivered through a catheter that can be passed through the working channel of any endoscope. The targeted spray is directed toward the BE segment to effectively induce a freeze cycle. An orogastric tube is introduced to help removal of excessive nitrogen or carbon dioxide and hence prevent perforation of viscus. Multiple freeze and thaw cycles are induced in each segment of the Barrett epithelium to produce effective ablation (Fig. 4). The freeze-thaw cycles tend to cause intracellular damage while preserving the extracellular matrix and theoretically are thought to produce minimal fibrosis and effectively fewer strictures. Recent data suggest that cryotherapy is safe and effective in the treatment of HGD.55–59 In a multicenter prospective study of 77 patients, complete response to cryotherapy was seen in 94% in patients with HGD (17 patients) and 100% in patients with EAC (7 patients).58 In a retrospective study of 98 patients, complete eradication of HGD was seen in 97% of patients.57 There are no randomized controlled trials evaluating the role of cryotherapy in BE-related neoplasia. Anecdotally, the use of cryotherapy is limited to patients who have developed post-EMR stricture and those who have failed to achieve complete remission with RFA.12
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Fig. 4 Endoscopic appearance postcryotherapy.










Endoscopic Resection of All BE


Endoscopic eradication using EMR alone involves focal EMR of visible lesions followed by complete eradication of the remaining Barrett segment with stepwise EMR.46 Most experts believe that EMR resection of the entire Barrett segment can be performed in patients with Barrett segment length of less than or equal to 5 cm. There are several techniques of EMR, including cap-assisted EMR after saline lift and band ligation with snare resection (multiband mucosectomy). A randomized controlled trial comparing these two techniques demonstrated that there is no difference in the thickness of specimen and resection of submucosa; however, the multiband ligation technique had a shorter procedure time and produced smaller EMR specimens.60 Based on several case series, the complete eradication of neoplasia and intestinal metaplasia ranges from 85.4% to 100% and 75.6% to 97%, respectively.46,47,61–63 In a study with 169 patients, after a median follow-up of 32 months, the eradication of neoplasia and intestinal metaplasia was found to be durable (95.3% and 80.5%, respectively).62 In this technique, despite EMR being the primary tool for treatment of dysplasia and intestinal metaplasia, touch-up treatments with argon plasma coagulation may be required. One of the strengths of stepwise EMR as a modality for complete resection of the Barrett segment includes the availability of tissue for histologic evaluation. However, there are significant risks that have been reported: bleeding in 0% to 46%,18,46,63–66 perforation in 1% to 5%,63,67 and strictures in 2% to 88% of patients undergoing complete EMR of the Barrett segment.61–63,68–71








Multimodal EET


Multimodality EET involves the initial performance of EMR of visible lesions or abnormal mucosal patterns on advanced imaging followed by eradication of intestinal metaplasia in the remaining Barrett segment by using mucosal ablative techniques, such as RFA, cryotherapy, or argon plasma coagulation.


A multicenter prospective study of 24 patients found RFA after initial diagnostic EMR of visible lesions to be safe and effective.72 A retrospective analysis comparing histologic outcomes and complication rates between patients that underwent RFA therapy after an initial diagnostic EMR and those who underwent only RFA therapy showed comparable rates of dysplasia and strictures.73 In a case series report of 349 patients that received multimodal therapy (EMR, photodynamic therapy, and argon plasma coagulation), complete eradication was achieved in 94.5% and a long-term complete response was seen in 94.4%.50 Predictors of recurrence of intestinal metaplasia after multimodality therapies were long-segment BE, multifocal neoplasia, piecemeal resection, receiving no ablative therapy after initial complete response, and more than 10 months duration to achieve complete response. A randomized controlled study, only one of its kind, comparing stepwise EMR and initial diagnostic EMR followed by RFA in patients with BE segment length of less than or equal to 5 cm with HGD and early EAC showed no difference between the two groups for complete eradication of dysplasia (100% vs 96%) and intestinal metaplasia (92% vs 96%). However, patients who underwent stepwise EMR were more likely to develop strictures (88% vs 14%; P<.001) and require more therapeutic endoscopies (6 vs 3; P<.001). Based on these data, it is recommended that patients with HGD and early EAC undergo EMR of visible lesion followed by RFA to the remaining Barrett segment for complete eradication of intestinal metaplasia.











Candidates for EET


Candidacy for EET is based on the presence and grade of dysplasia that determines the future risk for the development of EAC. Based on recent population study estimates, the risk of developing cancer in patients with BE is very low (0.12% per year).74 Variable annual rates of progression to cancer have been reported in patients with LGD (range, 0.4%–13%). However, patients with HGD are at the highest risk for progression to EAC (6.6% per year).4,74–76





High-Grade Dysplasia or Intramucosal Cancer


Given the high rate of progression to EAC, current AGA guidelines recommend EET rather than surveillance in the management of patients with HGD. With the available high-quality evidence, RFA is the preferred mucosal ablative technique after initial EMR of the visible lesions in the treatment of HGD and intramucosal EAC (Fig. 5).11





[image: image]

Fig. 5 Flow chart for the management of patients with BE with HGD and intramucosal EAC.


(From Wani S, Early D, Edmundowicz S, et al. Management of high-grade dysplasia and intramucosal adenocarcinoma in Barrett’s esophagus. Clin Gastroenterol Hepatol 2012;10(7):704–11; with permission.)











Low-Grade Dysplasia


There are several gaps in recognizing and understanding the natural history of LGD in BE.77 Variability in the rates of progression to EAC78–83 has been attributed to small sample size, unclear distinction between incident and prevalent LGD, referral bias, and lack of central pathology review.77 In addition, there is poor interobserver agreement even among community and expert gastrointestinal pathologists (κ = 0.14–0.32).76,78,84 Furthermore, several attempts at risk stratification of LGD based on unifocal or multifocal, incident or prevalent, or proximal or distal have not yielded success.77 Several studies evaluating the role of ablative therapy have classified LGD with either nondysplastic BE or in the group with HGD, making evaluation of the efficacy and durability of EET in LGD difficult. Given these issues with unclear natural history, poor interobserver agreement, unclear risk stratification, and lack of established benefit of eradication, routine EET of patients with LGD is not recommended. Current AGA guidelines support the use of RFA as an option for the treatment of confirmed (by two pathologists) LGD. However, this should be considered on a case-by-case basis with informed shared decision making between the physician and the patient.11








Nondysplastic BE


Several techniques have been evaluated in patients with nondysplastic BE.51,52,85–94 To date, there are no randomized controlled trials evaluating the role of ablative therapies compared with surveillance alone in nondysplastic BE. A recent cost-effectiveness study evaluating the role of EET with RFA in patients with nondysplastic BE showed the associated costs are prohibitively expensive.95 In addition, there is no clear evidence that surveillance can be stopped after ablation. The number needed to treat to prevent one cancer (assuming an absolute risk reduction of EAC of 0.3% per year with ablation of nondysplastic BE) is estimated to be 333 patients per year.96 Furthermore, several critical questions regarding the efficacy, durability, and costs remain unanswered. It is unclear whether the risks of endoscopic therapy outweigh benefits of ablation to reduce the already low risk of EAC. Considering the lack of data and several other unanswered questions, the current AGA guidelines do not recommend EET in patients with nondysplastic BE.11











Complications and issues post-EET


The three major complications include (1) bleeding, (2) perforation, and (3) esophageal strictures. Esophageal stricture rate has been described to occur in about 8% of patients treated with RFA, 9% to 14% of patients treated with multimodality EET, and 56% to 88% in patients undergoing stepwise EMR.46,53,61,62 Overall, perforations have been described in less than 5% and bleeding in less than 10% of patients undergoing EET. Chest pain can occur in about 25% of patients undergoing EET. One of the other concerns of any EET is the development of subsquamous intestinal metaplasia, which continues to put the patient at risk for EAC.97–104 The occurrence of subsquamous intestinal metaplasia poses a significant challenge to BE diagnosis because existing biopsy techniques do not adequately sample the lamina propria, as noted in a recent study demonstrating that only 37% of all biopsy specimens contained adequate lamina propria.97 Variable sampling protocol, tangential sampling, and striping of biopsy specimens make it difficult to diagnose subsquamous intestinal metaplasia. A new technology, optical coherence tomography, offers promise in the detection of subsquamous intestinal metaplasia.105–108 In addition, patients who have undergone complete eradication of BE are at risk for recurrence of intestinal metaplasia (about 25%) and dysplasia (about 10%–15% in patients undergoing RFA).53 Unfortunately, because of these reasons, EET does not obviate the need for surveillance.








Summary


Large epidemiologic studies show that the risk of EAC in patients with BE is very low; most patients with BE do not progress to cancer and die of other unrelated causes. However, the incidence of EAC has increased more than 500% in the last few decades. Given the availability of safe and effective endoscopic treatments, it is appealing to advocate EET of all patients with BE. This is, however, riddled with many problems including high costs, high burden of risks from treatment of large numbers of patients at low risk of EAC, and lack of long-term efficacy and durability data. To stem the rapid increase in EAC, it may be an effective strategy to endoscopically treat only those patients who are at high risk of progression to cancer. However, such risk stratification tools have so far been elusive. Until such a clinically useful tool is available, EET is only recommended to patients with HGD and intramucosal cancer. In patients with confirmed LGD the option to treat should be based on a shared decision between the patient and physician. Current guidelines recommend surveillance for patients with BE without dysplasia.
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