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Barrett’s esophagus (BE) is defined as a metaplastic disorder where normal squamous epithelium of the esophagus is replaced by a specialized columnar epithelium with goblet cells.  The cell origin is likely multipotential undifferentiated cells and develops as a consequence of chronic gastroesophageal reflux disease (GERD).

BE affects approximately 1-2% of unselected patients who undergo endoscopy in the U.S. population.  In patients with GERD who undergo endoscopy, BE is detected in 5-15%.  Diagnosis of BE is first suggested by the endoscopic findings of salmon-colored epithelium in the distal esophagus and confirmed by histologic examination. Caucasian middle-aged males with chronic GERD, particularly those 50 years of age or older are most often affected.  Although the development of GE occurs in a patient’s “reflux” life, the severity of GERD symptoms does not usually correlate with endoscopic tissue damage [1].
Patients with BE have a 30-100 fold risk of developing esophageal adenocarcinoma over that of the general population.  The histology is graded based upon the degree of intraepithelial neoplasia and categorized as no dysplasia, indefinite, low grade, high grade and intramucosal carcinoma. It is important to recognize that the disagreement among expert pathologists is less for high grade dysplasia (HGD) than low grade dysplasia (LGD) and great discrepancies exist even for HGD among the community pathologists.  An expert gastrointestinal pathologist should confirm the dysplastic findings in patients with BE for specific management plans.  Although the natural history of dysplasia is incompletely defined, it is clear that patients with dysplasia have a higher risk for cancer than those without dysplasia.  

Estimates of the risk of progression from dysplasia to esophageal adenocarcinoma vary widely however consensus regarding the risk of progression to cancer in patients with metaplastic/nondysplastic BE is about 0.5-0.9% per patient per year [2].  In patients with low grade LGD, limited studies show a relatively low rate of progression to esophageal adenocarcinoma although risk may also be related to the extent of dysplasia [3].  

Patients with HGD have a higher risk for the development of cancer with 20-60% progressing to invasive carcinoma in 5 years (4, 5).  Reid and colleagues reported a 59% 5-year probability of invasive cancer in patients with HGD on initial endoscopy and 31% in patients whose HGD was found during surveillance [6].  This is similar to a 56% 3-year probability of invasive cancer in patients with multifocal HGD and 14% in patients with focal HGD [7].  Surgical series suggest that the frequency of undetected cancer in a segment of Barrett’s with HGD may be as high as 50% [8,9].  However, The Hines Veteran’s Administration experience in Chicago has reported a smaller percentage, 16%, of patients progressing to invasive cancer over a mean follow up of 7 years which has not been confirmed by others [10].
Treatment with proton pump inhibitors (PPIs) is effective in relieving symptoms and healing esophagitis however long-term treatment with PPIs as well as antireflux surgery has failed to regress BE [11,12].  Therefore, prevention of dysplastic changes by control of gastroesophageal reflux is unlikely [13].  

The treatment of BE patients with HGD has been controversial.  The conventional treatment for most BE patients with HGD and  adenocarcinoma has been esophagectomy.  However the morbidity and mortality associated with esophagectomy are considerable and vary based upon the volume of cases performed.  Furthermore, while typical mortality rates for esophagectomy are 4-6% (0-10% range), mortality in the elderly may be greater than 10% [14,15,16].  Moreover, much higher mortality rates (up to 25%) are seen in small, low-volume hospitals [12].  Serious post operative morbidity such as pneumonia, myocardial infarction, heart failure, wound infection, and anastomotic strictures may occur in 30-50% of patients.

Photodynamic therapy (PDT) involves the systemic administration of a photosensitizing agent which is activated by endoscopic delivery of a specific wavelength of laser light in the affected esophagus to cause tissue destruction by the formation of toxic intracellular oxygen metabolites.  Different photosensitizing drugs may be used and include hematoporphrine derivative or sodium porfimer (Photofrin), 5-aminolevulinic acid (ALA) and others.   In the USA, sodium porfimer and recently ALA are FDA approved.

There have been several reports addressing the use of PDT for the treatment of BE and HGD.  The largest randomized international trial by  PDT plus omeprazole versus omeprazole alone in patients with BE and HGD reported that after 24 months of follow up, 77% of patients in the PDT plus omeprazole group had HGD ablated versus 38% in the omeprazole only group (p<0.001).  Additionally, a significant decline in the rate of progression to cancer, 13%, was seen in the PDT plus omeprazole group compared with 28% with the omeprazole alone group [17].  In our unpublished data, 42 patients with HGD who were treated with PDT and double dose of PPI, dysplasia was eradicated in 80% of patients during a mean 48 months follow up.  Three patients developed cancer and 2 of those underwent surgery.  
The PDT results with ALA have had equally good success.  Pech et al reported 66 patients with HGD and early adenocarcinoma treated by PDT with ALA and concomitant acid suppression [18].  In their series, 34/35 (97%) of patients with HGD and 31/31 (100%) of patients with early adenocarcinoma achieved a complete response during a median follow up period of 37 months.  Disease free survival in patients with HGD was 89%, 68% in patients with mucosal cancer, and calculated survivals were 97% and 80%, respectively.  
Most recently, PDT has been compared to surgery.  Prasad et al reported a retrospective 10 year analysis on the long term outcome of patients with HGD treated by PDT along with  patients had esophagectomy [19].  129 PDT patients with HGD were identified and at 1 and 3 years follow up, PDT patients were free of HGD in 88% and 86% of cases, respectively.  Incompletely eradicated or recurrent HGD occurred in 30% of patients but most were successfully retreated by PDT.  Strictures occurred in 27% of treated patients and esophageal adenocarcinoma developed in 6% during follow up in the PDT group.  The surgical group was comprised of 70 patients with BE and HGD with no evidence of adenocarcinoma pre-surgery.  Surgical specimens revealed adenocarcinoma in 13% of patients  with a postoperative mortality of 1.4%.  After a follow up of 5 years, the overall mortality between the PDT and surgery groups was comparable.  Although a small proportion of patients in the PDT subgroup do progress to cancer, there was no difference in the cancer free survival between the 2 groups.  This is the best available data to compare PDT to results obtained with esophagectomy in patients with BE and HGD, however referral bias was an issue and the study was a retrospective evaluation.
Alternatives to PDT include endoscopic ablative techniques such as laser, argon plasma coagulation, multipolar electrocoaogulation, bipolar radiofrequency, cryoablation,  heater probe and endoscopic mucosal resection (EMR).  Of these, the newest and most attractive alternative to PDT  is a circumferential endoscopic radiofrequency energy application utilizing a balloon based ablation system (HALO360 ablation system, BARRX Medical, Sunnyvale, CA) without significant injury to the esophageal submucosa [20,21].  Recent evaluation of this system in patients with non-dysplastic Barrett’s metaplasia showed complete elimination of BE in 70% of patients at a 1 year follow up with no  stricture formation,  other postprocedure complications or “buried Barrett’s”  [22].  Complete ablation of BE and HGD occurred in 88% or more in recent other studies [23-25].  This ablation system was found to be safe, well-tolerated, less costly and effective although with relatively short follow-up periods [23-25].     
What is the best management for patients with BE and HGD?  Of the non surgical alternatives, PDT currently stands out in demonstrating longer term data with a significant reduction in HGD and subsequent cancer with survival data comparable to surgery.  The HALO 360 ablation system appears promising as another non-surgical alternative modality that may be comparable to PDT but long term data do not yet exist.  EMR as a sole technique is limited by the amount of tissue which can be resected without complication in selected cases with nodule formation.  


In summary, the optimal non-surgical management of BE  patients with HGD will likely be PDT or the HALO 360  ablation system probably coupled with EMR, that will be individualized  based upon local expertise and patient’s preference. 
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