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Update on Management of Barrett’s Esophagus 
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Barrett’s esophagus is a common complication 
of chronic reflux disease [1]. Metaplastic chang-
es that occur at the distal esophageal epitheli-

um are usually asymptomatic [2,3] and occur as repar-

ative adaptations to the insult of the gastric acid [4]. The 
management of Barrett’s esophagus after diagnosis is 
currently debated amongst experts without a clear con-
sensus [5,6]. This review is generally consistent with the 
2016 guidelines from the American College of Gastroen-
terology [1], a 2012 guideline from the American Society 
of Gastrointestinal Endoscopy [7], a 2011 guideline, and a 
2016 expert review from the American Gastroenterologi-
cal Association [8,9].

Definition
Barrett’s esophagus is a metaplasia of the stratified 
squamous epithelium to a specialized columnar intes-
tinal epithelium of mucus cells and goblet cells at the 
distal esophagus secondary to gastroesophageal reflux 
disease (GERD) [7,10]. Barrett’s esophagus is unstable 
tissue which can progress to esophageal adenocarcino-
ma. When unmanaged, the risk of cancer in dysplastic 
mucosa is at least thirty-fold greater than that for the gen-
eral population [11–14], with recent studies suggesting a 
0.4–0.7 occurrence rate per year [11,15]. With no dyspla-
sia, the risk is low [16].

Epidemiology 
The prevalence of Barrett’s esophagus is ~10% in pa-
tients with GERD [11–13,17], an estimate tied to the preva-
lence of GERD. However, due to the lack of symptoms of 
Barrett’s esophagus, no solid data supports this assump-
tion [18–20]. A European study estimated the prevalence 
of Barrett’s esophagus to be 1.6% among the general 
population [21,22]. Barrett’s esophagus is usually diag-
nosed during endoscopic examinations of middle-aged 
and older adults, with the mean age being 55 years of 
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ABSTRACT

Objective: To provide an update on management of 
Barrett’s esophagus.

Methods: Review of the literature.

Results: Management of Barrett’s esophagus depends 
on the degree of dysplasia. Surveillance by endoscopy 
every 3–5 years is recommended in patients with 
Barrett’s esophagus without dysplasia. Patients with 
Barrett’s esophagus and low-grade dysplasia should 
undergo surveillance by endoscopy in 3 months for 
confirmation of the diagnosis; if the diagnosis is 
confirmed then surveillance by endoscopy or eradication 
of Barrett’s epithelium by ablation or endoscopic 
resection are recommended. There is a sufficient 
evidence to recommend radiofrequency ablation of 
high-grade dysplasia within Barrett’s esophagus or 
to perform endoscopic mucosal resection of nodular 
Barrett’s esophagus with any degree of dysplasia. Early 
esophageal cancers that are limited to the mucosa 
can be treated by endoscopic resection, while cancer 
invading into the deep submucosa or muscularis 
propria may need esophagectomy with or without 
chemoradiation.

Conclusion: The management of Barrett’s esophagus 
depends on the degree of dysplasia. Radiofrequency 
ablation and endoscopic mucosal resection are the 
most commonly used treatment for Barrett’s esophagus 
with dysplasia.
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age. It is most commonly found in Caucasian males and 
associated with the use of smoking tobacco. The male-
to-female ratio is approximately 2:1 [1] and it appears to 
be uncommon in African Americans [23,24]. Abdominal 
obesity as measured by an increased waist-to-hip ratio is 
associated with an increased risk of Barrett’s esophagus 
[25,26]. Germline mutations in the MSR1, ASCC1, and 
CTHRC1 genes have been associated with the presence 
of Barrett’s esophagus and esophageal adenocarcinoma 
[27]. Risk factors are listed in Table 1. 

Clinical Symptoms
Columnar metaplasia itself does not cause any symp-
toms but is merely the adaptation of the cells to the re-
peated effect of the acid. The main clinical symptoms of 
the disease would initially be symptoms associated with 
GERD, such as heartburn, water brash, and dysphagia 
[1]. Severe presentations of GERD, such as esophageal 
ulceration, stricture, and hemorrhage, usually occur with 
long-segment Barrett’s esophagus [29,30]. However, 
40% of patients presenting with adenocarcinoma had no 
history of GERD or symptoms of heartburn [13]. Further-
more, as few as 5% of those presenting with adenocarci-
noma were known to have Barrett’s esophagus [31].

Diagnosis
Barrett’s esophagus generally requires an endoscopic ex-
amination with biopsy confirmation from the distal esoph-
agus showing specialized intestinal columnar epithelium 
[32]. The biopsy specimen is acquired from the cellular 
lining proximal to gastroesophageal junction [5,33]. Bar-
rett’s esophagus is classified into long- and short-segment 
based on the length of salmon-colored mucosa in the 
distal esophagus. A distance longer than 3 cm is classi-
fied as long-segment, and a distance shorter than 3 cm is 
classified as short-segment [34]. The risk of dysplasia and 
adenocarcinoma is higher in long-segment due to more of 
the mucosa being involved [35,36]. However, until further 
studies are performed, the current management of short- 
and long-segment Barrett’s esophagus are the same.

The Prague classification was presented by an inter-
national research group in 2006 and is regarded as the 
standard for measuring the length of Barrett’s esopha-
gus. The lower measurement boundary is formed by the 

proximal cardial notch, and the 2 upper measurement 
boundaries are marked by the proximal limit of the cir-
cumferential Barrett’s segment and the longest tongue 
of Barrett’s [37].

Confirmation of the diagnosis of dysplastic Barrett’s 
esophagus should be done by a second pathologist with 
expertise in Barrett’s esophagus. We stress  the impor-
tance of checking the biopsy by a second pathologist 
with expertise in Barrett’s esophagus because it is a 
very challenging histopathological diagnosis and carries 
a significant burden of psychological stress, frequent 
endoscopies, and risk and complications relating to inter-
vention, as well as significant financial burden [1,9,38,39].

Once the initial diagnosis of Barrett’s esophagus is 
made, we recommend referring the patient to a Barrett’s 
esophagus specialized center in order to offer the patient 
a second opinion from a team of experts in Barrett’s 
esophagus. This would avoid possible false-positive 
results, which can be as high as 40% [1,8]. It would 
also offer the patient a comprehensive multidisciplinary 
approach and adequate long-term management. It is 
further preferred if an advanced intervention is offered to 
the patient such as endoscopic mucosal resection or en-
doscopic submucosal dissection. Expert endoscopists 
are more likely to recognize early stages of neoplasia in 
flat lesions when compared with endoscopists who rarely 
deal with Barrett’s esophagus [1].

The availability of advanced endoscopic tools improves 
diagnostic yield. Adopting advanced techniques can re-
duce errors during biopsy sampling [40–42]. Some of the 
newer advanced imaging endoscopic tools include chro-

Table 1. Risk Factors for Barrett’s Esophagus [28]

Age and gender: more in middle-aged Caucasian males

Family history and genetics: 1st/2nd degree relatives have 
higher risk 

Gastroesophageal reflux disease

Smoking and alcohol

BMI and waist-to-hip ratio

Metabolic syndrome and diabetes

Helicobacter pylori
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moendoscopy, optical coherence tomography, confocal 
microendoscopy, autofluorescence endoscopy, narrow 
band imaging (NBI), and Fujinon intelligent chromoendos-
copy (FICE) [43,44]. In a meta-analysis examining whether 
advanced techniques improved diagnostic yield, it was 
found that advanced imaging increased the diagnostic 
yield by 34%. Advanced technology mentioned here is 
not mandated in current guidelines [5,45]. 

Histopathology categories and TNM staging sys-
tem for Barrett’s esophagus are shown in Table 2 and  

Table 3. A management algorithm based on histologic 
findings is presented in Figure 1. 

Screening
Logically, Barrett’s esophagus screening should be of-
fered to every patient with GERD; however, this is against 
current recommendations because it is cost-prohibitive 
[46,47]. It is a given that the rationale behind the screening 
is to decrease morbidity and mortality from esophageal 
adenocarcinoma by offering early and definitive interven-

Table 2. Histopathology Based on Vienna Classification

Category 1: Negative for neoplasia/dysplasia

Category 2: Indefinite for neoplasia/dysplasia

Category 3: Noninvasive low-grade neoplasia (low-grade adenoma/dysplasia)

Category 4:

4.1:

4.2:

4.3:

Noninvasive high-grade neoplasia

High-grade adenoma/dysplasia

Noninvasive carcinoma (carcinoma in situ)

Suspicion of invasive carcinoma

Category 5:

5.1:

5.2:

Invasive neoplasia

Intramucosal carcinoma

Submucosal carcinoma or beyond

Table 3. 2010 Tumor Node Metastasis (TNM) Staging System of the Combined American Joint Committee on 
Cancer/Union for international Cancer Control

TX Tumor cannot be assessed

T0 No evidence of primary tumor

Tis High-grade dysplasia, defined as malignant cells confined to the epithelium by the basement membrane

T1 Tumor invades the lamina propria, muscularis mucosae, or submucosa

T1a Tumor invades the lamina propria or muscularis mucosae

T1b Tumor invades the submucosa

T2 Tumor invades the muscularis propria

T3 Tumor invades adventitia

T4

T4a

T4b

Tumor invades adjacent structures

Tumor invades the pleura, pericardium, azygos ven, diaphragm, or peritoneum

Tumor invades other adjacent structures, such as the aorta, vertebral body, or airway
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tion [14,48,49]. The gold standard for screening is upper 
endoscopy, although nonendoscopic methods are being 
studied [1]. For example, a capsule attached to a string 
can be swallowed by the patient, the capsule is then de-
ployed and pulled through the esophagus to obtains a 
brush sample of the cells. It is a promising technology 
due to high sensitivity and specificity [50]; however, it is 
not regularly utilized in practice. 

Approaches to screening for Barrett’s esophagus has 
been addressed by multiple societies with several guide-
lines currently available [51]. None of these approaches 
have been proven to be superior in clinical studies. The 
American Gastroenterological Association (AGA) recom-
mends screening patients with multiple risk factors as-
sociated with esophageal adenocarcinoma for Barrett’s 
esophagus. Risk factors listed by the AGA include white 
patients, male patients, patients above the age of 50 with 

a history of chronic GERD, hiatal hernia, elevated body 
mass index, and certain body fat distribution. The AGA 
recommends against screening the general population 
with GERD [9]. The American College of Gastroenterol-
ogy (ACG) recommends upper endoscopy only in the 
presence of alarm symptoms (eg, dysphagia, weight loss, 
gastrointestinal bleeding) and for screening of patients at 
high risk for complications [52]. The American College of 
Physicians recommends upper endoscopy for screening 
for Barrett’s esophagus in men older than 50 years with 
GERD symptoms for more than 5 years with any risk fac-
tors like nocturnal reflux symptoms, hiatus hernia, elevated 
body mass index, tobacco use, and intra-abdominal dis-
tribution of fat [1].

Overall, the sensitivity of endoscopy to diagnose 
Barrett’s esophagus, as seen in a Veterans Affairs (VA) 
cohort study for the detection of Barrett’s, is about 80%. 

Figure 1. Algorithm for management of Barrett’s esophagus. EMR = endoscopic mucosal resection; ESD = endoscopic submucosal 
dissection; PPI = proton pump inhibitor.
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The concluded 80% sensitivity rate was based on the 
performance of 2 endoscopies, 6 weeks apart for each 
patient, with subsequent labeling of the diagnosis if in-
testinal metaplasia was found in either of the 2 biopsy 
samples taken from the 2 procedures [53].

Promising molecular biomarkers have been associated 
with Barrett’s esophagus including p53 and cyclin D1 ex-
pression. However, additional studies are needed before 
they are incorporated as part of screening practices [5].

General Management 
Medical Management of GERD
All patients with Barrett’s esophagus should be treated with 
a proton pump inhibitor (PPI) indefinitely based on multiple 
studies [54–56]. Effective control of GERD was associated 
with a decreased risk of dysplasia and adenocarcinoma 
(adjusted odds ratio 0.29, 95% CI 0.12–0.79) [57]. 

Effective control of GERD decreases chronic esoph-
ageal inflammation, which could progress to Barrett’s 
esophagus and has a risk of possible progression to ade-
nocarcinoma. In one study, patients with proven Barrett’s 
esophagus showed partial regression of the intestinal 
metaplasia with aggressive PPI therapy [57–59]. Despite 
this, it is not clear whether the regression decreased risk 
of malignant progression [58,60,61]. In a study of 68 pa-
tients, aggressive acid reduction with omeprazole 40 mg 
twice a day lead to partial regression of Barrett’s esoph-
agus when compared to mild suppression with ranitidine 
150 mg twice a day. However, there was no reduction in 
the risk of cancer [59].

Surveillance
The reasoning behind surveillance is to detect dysplasia 
or adenocarcinoma in patients known to have Barrett’s 
esophagus early enough to provide early and efficient 
treatment to improve the outcome. Surveillance is done 
by endoscopy with biopsies in addition to sampling any 
irregularity [1,62,63]; however, the evidence to back up 
the benefit of surveillance is not clear [5,64]. It should be 
noted that surveillance carries risks, and morbidity asso-
ciated with repeated procedures may affect patients psy-
chologically and financially. Patients who have Barrett’s 
esophagus are more likely to die from other more com-
mon diseases, such as coronary heart disease, prior to 

developing adenocarcinoma [65]. In a recent meta-analy-
sis, the mortality rate due to esophageal adenocarcinoma 
was 3.0 per 1000 person-years, whereas the mortality rate 
due to other causes was 37.1 per 1000 person-years [65]. 
An ongoing randomized, multicenter trial which assess-
es scheduled endoscopy every 2 years will shed more 
light on the overall survival after applying surveillance rec-
ommendations for each grade of dysplasia [66]. 

The following are ACG recommendations for surveil-
lance of Barrett’s esophagus based on the histopathology 
report. The histopathology report delineates 1 of 3 types 
of columnar epithelium [68]: cardiac epithelium of mu-
cus-secreting cells, atrophic gastric fundic type epithelium, 
or specialized columnar cells with goblet cells. The latter 
type is the most common with high potential for cancer 
[32]. Degrees of dysplasia and possible adenocarcinoma 
is usually described in the report as well. The degree of 
dysplasia if found helps the endoscopist plan the next step 
in management. It is worth mentioning that sampling errors 
can lead to missing a diagnosis. In a meta-analysis, 13% 
of patients diagnosed with high-grade dysplasia who un-
derwent resection were found to have invasive cancer [69].

Surveillance for Patients with No Dysplasia
We suggest surveillance every 3 to 5 years since the rate 
of neoplasia is low [14]. For management of select pa-
tients with no dysplasia and with additional risk factors, 
radiofrequency ablation (RFA) may be an option, although 
it remains a controversial approach. For example, in a pa-
tient under 50 years of age, family history would be an 
argument for proceeding with RFA instead of prolonged 
surveillance. In a prospective cohort study of 139 patients 
with 10-year follow-up after ablation, recurrent Barrett’s 
occurred in less than 5% of the patients. [70] 

Surveillance for Patients with Biopsy Showing 
“Indefinite for Dysplasia” 
Aggressive treatment with PPI twice daily is recommend-
ed to avoid the misinterpretation of reactive esophageal 
changes secondary to reflux as dysplasia on the following 
endoscopy with biopsy. These patients will require a re-
peat endoscopy with biopsies after 3 months of aggres-
sive treatment with PPI. Biopsies should be taken every 1 
centimeter within Barrett’s epithelium [1].
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If it remains indefinite, biopsies should be examined by 
a second pathologist with expertise in Barrett’s esoph-
agus. If the second pathologist agrees on the  indefinite 
diagnosis for dysplasia, then endoscopy every 12 months 
is recommended [1]. Treatment versus surveillance after 
repeat endoscopy and biopsy should be tailored to the 
new histopathology results on the most recent exam.

Surveillance for Patients with Biopsy Results 
showing Low-Grade Dysplasia (LGD), High-Grade 
Dysplasia (HGD), or Intramucosal Carcinoma 
Surveillance recommendations are discussed under 
Management of Dysplasia or Intramucosal Carcinoma, 
below.

Efficacy of Surveillance 
Asymptomatic adenocarcinoma could be discovered 
during surveillance, and neoplasia detected during sur-
veillance is usually less advanced than those found after 
development of symptoms such as dysphagia, bleeding 
or weight loss [2,3,71–75]. These studies obviously had 
lead–time bias and did not document terminal cancer in 
patients adherent to surveillance protocol.

Management of Dysplasia or Intramucosal 
Carcinoma 
Overview
Historically, dysplasia was managed with esophagec-
tomy, which was associated with high morbidity and 
mortality. With advancement in the field of endoscopy, 
dysplasia is managed quite differently today, with endo-
scopic eradication therapy, which includes the use of en-
doscopic ablation techniques and endoscopic resection. 
The advantage of endoscopic resection is preservation 
of resected tissue for further examination, thus provid-
ing valuable information regarding the stage of the tumor 
(depth). Histological examination is not possible with 
photo or thermal ablation techniques as destroyed muco-
sa cannot be submitted for tissue analysis.  

Low-Grade Dysplasia
If low-grade dysplasia is found, it is followed by a re-
peat endoscopy 8 weeks after aggressive PPI therapy. 
The repeat endoscopy should be performed with high 

definition/high-resolution endoscopy. The rationale of 
a second endoscopy is to ensure that the metaplastic 
mucosa was adequately inspected and biopsied prior to 
further intervention [1,9]. If the diagnosis is confirmed as 
low-grade dysplasia, and the patient prefers to go with 
the path of intervention instead of conservative manage-
ment (endoscopic surveillance every 6 months for 1 year 
then annually with biopsies), then multiple options are 
available for the patient, including RFA or cryotherapy 
[8] [76]. In a randomized clinical trial in patients with Bar-
rett’s esophagus and LGD, RFA was shown to reduce 
risk of neoplastic progression over a 3-year follow-up. 
The study included 136 patients randomized to receive 
ablation and 68 patients who underwent endoscopic 
surveillance. In the ablation group, the risk of progres-
sion to HGD or esophageal adenocarcinoma was re-
duced by 25% and the risk of progression to adeno-
carcinoma was reduced by 7.4%. In the ablation group, 
complete eradication of dysplasia and intestinal meta-
plasia occurred in 92.6% and 88.2% of patients respec-
tively. In the endoscopic surveillance group, complete 
eradication of dysplasia and intestinal metaplasia was 
seen in 27.9% and 0.0% of patients respectively. [76]. 
Treatment-related adverse events occurred in 19.1% of 
patients receiving ablation (P < 0.001). The most com-
mon adverse event was stricture, occurring in 8 patients 
receiving ablation (11.8%), all resolved by endoscopic 
dilation [76,78].

Surveillance after ablation of LGD is still an ongoing 
debate, and further evidence is needed to establish 
guidelines [8]. Due to lack of evidence, we would lean 
towards surveillance for those patients with an annual 
esophagogastroduodenoscopy with biopsy examination 
(author’s opinion, no associated level of evidence). 

High-Grade Dysplasia or Intramucosal 
Carcinoma
For patients with HGD or intramucosal carcinoma with-
out submucosal invasion, eradication is the treatment 
of choice. Current guidelines advocate for endoscopic 
eradication therapy for most if not all patients with HGD 
or intramucosal carcinoma with a goal of removing all 
metaplastic and dysplastic tissue [1,5,62,64]. It should be 
noted that the biopsy specimen should be extensive to 
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decrease the error margin. If the diagnosis were made 
on endoscopy without procuring extensive biopsies, then 
repeat endoscopy with extensive biopsies is needed prior 
to deciding the treatment path. The rationale behind ex-
tensive biopsies is to confirm the diagnosis and to de-
termine the extent of dysplasia. Other factors potentially 
influencing the treatment path include the patient’s age, 
comorbid conditions, quality of life, and available access 
to an advanced endoscopist or specialized surgeon. 
Patient’s preferences and adherence to follow-up visits 
should also be a consideration.

The long-term benefits of endoscopic intervention 
versus surgical intervention are not well established. 
Esophagectomy is no longer a preferred method of 
treatment due to high morbidity and mortality associated 
with the procedure when compared to endoscopic inter-
ventions. However, it is still a preferred choice amongst a 
select group of patients unwilling to follow-up. A cost-ef-
fective analysis found that endoscopic ablation provided 
the longest quality adjusted life expectancy for Barrett’s 
esophagus with HGD [79,80]. 

Endoscopic Therapy in Barrett’s Esophagus
Endoscopic Ablative Therapies
With the advancement of endoscopic intervention, we 
now have multiple tools to ablate abnormal epithelium in 
Barrett’s esophagus. Examples of ablation techniques 
include thermal, photochemical, and mechanical tech-
niques [81,82]. RFA is the treatment of choice for abla-
tion [83]. However, non-contact ablative therapy, such as 

cryoablation, may be prefered if topography of the esoph-
agus doesn’t allow contact ablation. 

Radiofrequency Ablation (Figure 2). RFA is a proce-
dure in which heat is generated from medium frequency 
alternating current and leads to thermal injury [84]. In 
Barrett’s esophagus, RFA uses radiofrequency energy 
delivered by a balloon that has a series of closely spaced 
electrodes in a circumferential pattern to ablate the Bar-
rett’s mucosa by delivering thermal destructive energy 
with limited depth [83,85]. The other method to deliver 
the energy is an over the scope catheter. RFA has been 
proven by multiple studies to be safe and effective in elim-
inating dysplasia at the histological level with an accept-
able safety profile. Those studies also demonstrated that 
RFA reduced the risk of malignant transformation [83,86]. 
In a meta-analysis of 20 studies, treatment of Barrett’s 
esophagus with RFA resulted in complete eradication of 
dysplasia in 91% of patients [99].

Most patients will require multiple sessions of RFA to 
achieve eradication. It is very rarely a one-time procedure. 
In a meta-analysis of 18 studies including 3082 patients, 
the most common adverse effects of RFA were stricture in 
5% [76,98], bleeding in 1%, and pain in 3% of patients [99].

It is crucial for successful RFA to continue medical 
treatment for acid suppression, in order to allow healthy 
regeneration of the squamous cell lining. It is suggested 
to use PPI twice a day with sucralfate and ranitidine after 
the intervention [100,101]. Adhering to a liquid diet for 24 
hours is needed, followed by a soft diet to allow faster 
regeneration of the epithelium.

The caveat with RFA is that new evidence shows a 
higher rate of recurrence than previously thought. In one 
study of 246 patients, recurrence of dysplasia occurred 
in 25% of patients at 48 months after eradication in 80% 
of the patients, and metaplasia occurred in 50% at 60 
months [102]. The other risk is buried Barrett’s, a condi-
tion occurring after incomplete ablation, in which squa-
mous cell epithelium covers patches of incompletely de-
stroyed intestinal lining, leading to possible progression of 
the disease to adenocarcinoma under the surface [103].

It has been reported that patients who underwent 
RFA had remarkable improvement in quality of life even 
if RFA did not achieve eradication. Patients reported less 
depression, less stress and better quality of life [104].

Figure 2. Barrett’s esophagus after radiofrequency ablation.
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Based on a survey of experts, follow-up at 3 months, 
6 months, and then annually is recommended after abla-
tion [1,105]. Biopsies should be taken distal to neosqua-
mous epithelium and from suspicious areas [97,106].

Endoscopic Spray Cryotherapy. This technique 
involves application of liquid nitrogen or carbon dioxide 
gas by endoscope on the tissue to freeze it off. Although 
it has been shown to eliminate HGD in over 95% of the 
cases and all dysplasia in over 85% of the cases, it was 
effective in eradicating intestinal metaplasia in only 55% 
of patients [103,108,109]. Thus, RFA as ablation therapy is 
still superior to cryotherapy and is still the first-line treat-
ment for dysplastic Barrett’s esophagus. In comparison 
to cryotherapy, RFA efficacy has been studied extensively 
with well documented outcomes. However, there is a 
role for cryotherapy over RFA in certain clinical situations 
(such as severe chest pain from RFA or lack of efficacy 
in eradicating intestinal metaplasia or dysplasia by RFA). 

Similar to RFA, on occasions of partial ablation, the 
remaining metaplastic tissue may get buried beneath a 
layer of squamous epithelium and can possibly progress 
to adenocarcinoma [110].

Photodynamic Therapy (PDT). This technique works 
by producing cytotoxicity at the cellular level by exposure 
to light at a specific wavelength in the presence of a 
chemical agent known as photosensitize [107]. Although 
superior to omeprazole, PDT has a significant rate of 
complications, mainly stricture, and a high occurrence of 
esophageal cancer during follow-up. For this reason, it 
is less favorable compared to RFA [107] and mentioned 
here as a historical therapy.

Endoscopic Resection Techniques: Endoscopic 
Mucosal Resection (EMR) and Endoscopic 
Submucosal Dissection (ESD) 
Unlike flat mucosa in Barrett’s esophagus, which respond 
to ablative techniques such as RFA or cryotherapy, nod-
ular Barrett’s esophagus is hard to treat and requires en-
doscopic resection prior to ablation. Endoscopic mucosal 
resection (EMR) is the most widely used technique and it is 
available in most tertiary referral centers. Another technique 
named endoscopic submucosal dissection (ESD) allows 
the removal of large nodular areas of Barrett’s esophagus 
in one piece to ensure complete removal of nodular dyspla-

sia. ESD is technically challenging and it is only available in 
a handful of centers in the US. Endoscopic resection tech-
niques are the preferred interventions for nodular dysplasia 
due to their ability to provide valuable information for stag-
ing the lesion [111–113]. Endoscopic resection techniques 
are safer and more effective with similar or better results 
when compared with other approaches [114].

EMR is completed by the excision of esophageal 
mucosa down to the submucosa and submitting a large 
tissue specimen to the pathologist. It additionally serves 
as a therapeutic measure in cases of no submucosal ex-
tension. Another advantage of EMR is the ability to predict 
lymph node metastasis. The rationale is based on the fact 
that the most important predictor of lymph node metasta-
sis is the depth of the tumor; hence, invasive tumors would 
likely be associated with lymph node metastasis [115,116].

In a systematic review of 11 studies, complete EMR 
was as equally effective in the short-term treatment of 
dysplastic Barrett’s esophagus when compared to RFA, 
but adverse event rates were greater with complete 
EMR (mainly strictures). Strictures are more likely to 
occur in patients undergoing extensive EMR. In another 
meta-analysis of 22 studies comparing the efficacy of 
EMR to RFA, both techniques were effective in eradi-
cating dysplasia (95% in EMR group and 92% in RFA 
group). However, extensive EMR was associated with 
higher complication rates suggesting that a combined 
endoscopic approach of focal EMR followed by RFA is 
preferred over extensive EMR alone [86].

It should be noted that EMR and ESD information were 
derived from highly specialized center and these results 
may not be duplicated in community settings [113,117].

Efficacy of Endoscopic Resection. Endoscopic 
resection has a success rate comparable to surgical 
esophagectomy with fewer complications [113,114,118–
121] in patients with HGD and early stages of esopha-
geal cancer [122]. Complete remission can be as high 
as 89%. Recurrence occurred in 6% to 30% of patients 
[114,118,119], which was attributed to incomplete remov-
al, large lesions, failure to use adjunct therapy, or lack of 
follow-up [123]. Even when recurrence occurred, it was 
successfully managed by endoscopic intervention [124].

In a large cohort study of 1000 patients with early 
mucosal adenocarcinoma who were treated with endo-
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scopic resection, long-term complete remission occurred 
in 94% of patients. There was no mortality and less than 
2% of patients had major complications. Infrequent com-
plications include bleeding, perforations, and strictures 
[123,125,126]. The rate of complications is lower in highly 
specialized centers [127–129].

Surgery was necessary in 12 patients (3.7%) after en-
doscopic therapy failed [123]. Post-resection care and fol-
low-up is similar to the post-RFA care discussed above.

Management of Invasive Esophageal 
Adenocarcinoma
Patients diagnosed with an invasive adenocarcinoma 
need to be referred to an oncologist for staging and to 
discuss treatment options. A select number of patients 
may be referred by oncology for endoscopic resection, 
yet the need for a multidisciplinary approach in these sit-
uations is absolutely necessary [1].

Esophagectomy 
Esophagectomy offers the complete removal of the HGD 
along with any adenocarcinoma in the regional lymph nodes. 
However, mortality rates are as high as 12% immediately after 
the procedure [130]. The multitude of short- and long-term 
morbidity has significant effects on quality of life. Short-term 
morbidity is as high as 30%. Patients may develop serious 
postoperative complications such as myocardial infarction, 
hospital associated pneumonia, or anatomic leak [131].

Examples of long-term morbidity include dysphagia, 
transection of vagal nerve, and dumping syndrome. Recent 
development in minimally invasive surgeries for esophagec-
tomy has not reduced postoperative morbidity rates [132].

Advocates of esophagectomy illustrate the advantage 
of eradication of occult lymph node metastasis. The 
counter argument has been established by a systemic 
review in which occult lymph node metastasis occurred 
in less than 2% of patients with HGD and intramucosal 
carcinoma; whereas the mortality rate after esophagec-
tomy is substantially higher with no guarantee of curing 
metastatic disease [133].

Prevention of Barrett’s Esophagus
Since Barrett’s esophagus precedes most of the cases of 
EAC if not all [1,134], methods that aim at decreasing the 

incidence of Barrett’s esophagus could help in preven-
tion. The modifiable risk factors listed by the AGA include 
BMI, GERD, and hiatal hernia management. Along with 
diet and exercise, the advent of new therapies to help pa-
tients manage their weight could in return help in avoid-
ing a plethora of medical conditions including Barrett’s 
esophagus. Hiatal hernia management could lower the 
risk of Barrett’s by restoring normal anatomy. Lastly, prop-
er management of GERD would lower the risk of develop-
ing Barrett’s esophagus as discussed in this article [1,9].

It is worth noting that a large trial on the efficacy and 
safety of aspirin for prevention of adenocarcinoma pro-
gression in Barrett’s esophagus is ongoing in the UK (As-
pECT trial). The AspECT trial examines the efficacy of low 
dose vs. high dose PPI with or without aspirin for the che-
moprevention of esophageal adenocarcinoma. The theory 
behind the study is the inhibition of COX 2 receptors in 
Barrett’s cells can decrease tissue progression to cancer. 
This chempreventive effect of nonsteroidal anti-inflamma-
tory drugs was shown to be augmented when combined 
with statin intake [56,135–138].

Conclusion
Barrett’s esophagus is usually diagnosed during routine 
endoscopic examination. The initial symptoms are those 
associated with GERD, like heartburn, dyspepsia, and 
regurgitation. Specialized columnar epithelium is the hall-
mark of histopathological diagnosis. Recommendations 
of the ACG and AGA suggest treatment based on biopsy 
results. The intervention would vary on a wide spectrum 
starting from acid suppression, radiofrequency ablation, 
endoscopic resection therapy, and rarely, esophagectomy. 
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