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What Is Barrett’s Esophagus (BE)?

u Intestinal Metaplasia (IM) of the distal esophagus
u Likely secondary to acid reflux

u 1.6% of general population
u 7-10% of patients with GERD

u Male:female = 2:1

u Diagnosis: endoscopic finding + histology 
showing IM/goblet cells



Why Should We Care About 
Barrett’s Esophagus?

u Risk of progression to adenocarcinoma
u Now adenocarcinoma > squamous cell cancer

u 30-fold greater risk of cancer

u Absolute risk low (0.1-0.4%/yr)

u BE à Low grade dysplasia à High grade 
dysplasiaà CA

u Esophageal adenoCA 5 yr survival rate < 15%

u Curable if caught early (T1)

u Better off preventing it by identifying dysplasia 
and treating it



Screening?
ACG guidelines 2022

Barrett's esophagus recommendations

Table2.Barrett'sesophagusrecommendations

Statement

Diagnosis

1.WesuggestthatadiagnosisofBErequirethefindingofintestinalmetaplasia
inthetubularesophagus

Qualityofevidence Strengthofrecommendation

2.Wesuggestthatcolumnarmucosaofatleast1cminlengthbenecessaryfor
adiagnosisofBE
a.Patientswithanormal-appearingZlineshouldnotundergoroutine
endoscopicbiopsies

b.Intheabsenceofanyvisiblelesions,patientswithaZlinedemonstrating<1
cmofproximaldisplacementfromthetopofthegastricfoldsshouldnot
undergoroutineendoscopicbiopsies

3.Wesuggestatleast8endoscopicbiopsiesbeobtainedinscreening
examinationswithendoscopicfindingsconsistentwithpossibleBE,withthe
Seattleprotocolfollowedforsegmentsoflongerthan4cm

4.WerecommendthatdysplasiaofanygradedetectedonbiopsiesofBEbe
confirmedbyasecondpathologistwithexpertiseinGlpathology

Screening

5.WesuggestasinglescreeningendoscopyinpatientswithchronicGERD
symptomsand3ormoreadditionalriskfactorsforBE,includingmalesex,age
>50yr,Whiterace,tobaccosmoking,obesity,andfamilyhistoryofBEorEAC
inafirst-degreerelative

6.Wesuggestthataswallowable,nonendoscopiccapsuledevicecombined
withabiomarkerisanacceptablealternativetoendoscopyforscreeningforBE
7.Wesuggestagainstrepeatscreeninginpatientswhohaveundergonean
initialnegativescreeningexaminationbyendoscopy

Surveillance

8.Werecommendbothwhitelightendoscopyandchromoendoscopyin
patientsundergoingendoscopicsurveillanceofBE

9.Werecommendastructuredbiopsyprotocolbeappliedtominimize
detectionbiasinpatientsundergoingendoscopicsurveillanceofBE

10.WesuggestendoscopicsurveillancebeperformedinpatientswithBEat
intervalsdictatedbythedegreeofdysplasianotedonpreviousbiopsies

11.WerecommendthatlengthofBEsegmentbeconsideredwhenassigning
surveillanceintervalswithlongerintervalsreservedforthosewithBEsegments
of<3cm

12.Wecouldnotmakearecommendationontheuseofwide-area

transepithelialsamplingwithcomputer-assisted3-dimensionalanalysisin
patientsundergoingendoscopicsurveillanceofBE

13.Wecouldnotmakearecommendationontheuseofpredictivetools(p53

stainingandTissueCypher)inadditiontostandardhistopathologyinpatients

undergoingendoscopicsurveillanceofBE
Treatment(Medical)

14.Wesuggestatleastonce-a-dayPPItherapyinpatientswithBEwithout
allergyorothercontraindicationtoPPluse

15.Wecouldnotmakearecommendationoncombinationtherapywith
aspirinandprotonpumpinhibitorinpatientswithBE

16.Wesuggestagainsttheuseofantirefluxsurgeryasanantineoplastic
measureinpatientswithBE

Treatment(Endoscopic)

17.WerecommendendoscopiceradicationtherapyinpatientswithBEwith
HGDorIMC

18.WesuggestendoscopiceradicationtherapyinpatientswithBEwithLGDto
reducetheriskofprogressiontoHGDorEACvscloseendoscopicsurveillance

19.Wesuggestinitialendoscopicresectionofanyvisiblelesionsbeforethe
applicationofablativetherapyinpatientswithBEundergoingendoscopic
eradicationtherapy.

20.WesuggestthatpatientswithBEundergoingendoscopiceradication
therapybetreatedinhigh-volumecenters

21.WerecommendanendoscopicsurveillanceprograminpatientswithBE
whohavecompletedsuccessfulendoscopiceradicationtherapy
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BE,Barrett'sesophagus;EAC,esophagealadenocarcinoma;GEJ,gastroesophagealjunction;GERD,gastroesophagealrefluxdisease;Gl,gastrointestinal;HGD,high-
gradedysplasia;IMC,intramucosalcancer;LGD,low-gradedysplasia;PPI,protonpumpinhibitor.



Barrett’s Surveillance –
Who Needs It and Why?

To identify and treat dysplasia and prevent cancer

through screening to account for the bene!cial effects
of treatment of BE-related dysplasia and early EAC. Nine
studies have been published that have assessed the cost-
effectiveness of screening in BE (6 of these studies
were conducted before the advent of EET), and all
were Markov simulations.23-28 With a willingness-to-pay
threshold of <$100,000 (ie, society would be willing to
pay $100,000 for each quality-adjusted life-year gained),
all studies found endoscopic screening and surveillance
of subjects with GERD to be cost-effective (5 studies
showed that the cost was $4000-$15,000 per quality-
adjusted life-year gained). There are limited data on patient
values and preferences with regard to surveillance

endoscopy. The panel relied heavily on the views ex-
pressed by the patient representative who expressed
strong support for surveillance, placing a high value on
early detection of EAC and potential bene!ts of treatment
and a low value on any burden or harms associated with
repeat surveillance endoscopies.

Discussion: The panel recognized the limitations in
the current available evidence, and despite the apparent
shortcomings, a decision in support of surveillance endos-
copy was made (conditional recommendation). The panel
acknowledged the many limitations in the existing studies:
suboptimal study design, varying surveillance protocols
within and among studies, and issues around lead- and

TABLE 3. Interpretation of definitions of strength of recommendation using GRADE framework

Implications for Strong recommendation Conditional recommendation

Patients Most individuals in this situation would want the recommended
course of action, and only a small proportion would not.

Most individuals in this situation would want the
suggested course of action, but many would not.

Clinicians Most individuals should receive the intervention.
Formal decision aids are not likely to be needed

to help individual patients make decisions consistent
with their values and preferences.

Recognize that different choices will be appropriate for
individual patients and that you must help each patient arrive
at a management decision consistent with his or her values
and preferences. Decision aids may be useful in helping

individuals to make decisions consistent with their values and
preferences.

Policymakers The recommendation can be adopted as policy
in most situations. Compliance with this

recommendation according to the guideline could
be used as a quality criterion or performance indicator.

Policymaking will require substantial debate and involvement
of various stakeholders.

GRADE, Grading of Recommendations, Assessment, Development and Evaluation.

TABLE 4. Summary of recommendations and quality of evidence

Statement
Strength of

recommendation Quality of evidence

1. In patients with nondysplastic BE, we suggest performing surveillance
endoscopy compared with no surveillance.

Conditional Very low

2. There is insuf!cient evidence on the effectiveness of screening for BE. However, if screening
endoscopy for BE is performed, we suggest a screening strategy that identi!es an at-risk
population. An at-risk population is de!ned as individuals with a family history of EAC or BE
(high risk) or patients with GERD plus at least 1 other risk factor (moderate risk).

NA NA

3. In patients with BE undergoing surveillance, we recommend using chromoendoscopy, including
virtual chromoendoscopy and Seattle protocol biopsy sampling, compared with white-light
endoscopy with Seattle protocol biopsy sampling.

Strong Moderate

4. In patients with BE undergoing surveillance, we suggest against routine use of confocal laser
endomicroscopy compared with white-light endoscopy with Seattle protocol biopsy sampling.

Conditional Low

5. In BE patients with high-grade dysplasia/IMC or nodules, we recommend against
routine use of EUS to differentiate mucosal vs submucosal disease.

Strong Moderate

6a. In patients with known or suspected BE, we suggest using WATS-3D in addition
to Seattle protocol biopsy sampling compared with white-light endoscopy
with Seattle protocol biopsy sampling.

Conditional Low

6b. In patients with BE undergoing surveillance, there is insuf!cient evidence
to recommend for or against routine of VLE.

No recommendation NA

BE, Barrett’s esophagus; NA, not applicable; EAC, esophageal adenocarcinoma; IMC, intramucosal cancer; VLE, volumetric laser endomicroscopy; WATS-3D, wide-area
transepithelial sampling with computer-assisted 3-dimensional analysis.
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0.05-0.25%/yr

0.2-1%/yr

0.5-2%/yr

4-8%/yr

Rate of cancer progression

NDBE, Nondysplastic Barrett’s esophagus; IGD, indeterminate for dysplasia; LGD, low-grade dysplasia; HGD, high-grade dysplasia;
RFA, radiofrequency ablation.



Low grade dysplasia 
(LGD) 20x

High grade dysplasia 
(HGD) 20x
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May Be Difficult to Detect HGD/Early 
CA on White Light Endoscopy



Surveillance to identify 
dysplasia/cancer

Seattle protocol

►4 quadrant biopsies 
every 2 cm

Targeting focal lesions

►Chromoendoscopy
►Red flag ID

Wide-area 
transepithelial 

sampling 

►Broaden area of 
sampling
►No 

recommendation in 
2022 ACG guidelines

through screening to account for the bene!cial effects
of treatment of BE-related dysplasia and early EAC. Nine
studies have been published that have assessed the cost-
effectiveness of screening in BE (6 of these studies
were conducted before the advent of EET), and all
were Markov simulations.23-28 With a willingness-to-pay
threshold of <$100,000 (ie, society would be willing to
pay $100,000 for each quality-adjusted life-year gained),
all studies found endoscopic screening and surveillance
of subjects with GERD to be cost-effective (5 studies
showed that the cost was $4000-$15,000 per quality-
adjusted life-year gained). There are limited data on patient
values and preferences with regard to surveillance

endoscopy. The panel relied heavily on the views ex-
pressed by the patient representative who expressed
strong support for surveillance, placing a high value on
early detection of EAC and potential bene!ts of treatment
and a low value on any burden or harms associated with
repeat surveillance endoscopies.

Discussion: The panel recognized the limitations in
the current available evidence, and despite the apparent
shortcomings, a decision in support of surveillance endos-
copy was made (conditional recommendation). The panel
acknowledged the many limitations in the existing studies:
suboptimal study design, varying surveillance protocols
within and among studies, and issues around lead- and

TABLE 3. Interpretation of definitions of strength of recommendation using GRADE framework

Implications for Strong recommendation Conditional recommendation

Patients Most individuals in this situation would want the recommended
course of action, and only a small proportion would not.

Most individuals in this situation would want the
suggested course of action, but many would not.

Clinicians Most individuals should receive the intervention.
Formal decision aids are not likely to be needed

to help individual patients make decisions consistent
with their values and preferences.

Recognize that different choices will be appropriate for
individual patients and that you must help each patient arrive
at a management decision consistent with his or her values
and preferences. Decision aids may be useful in helping

individuals to make decisions consistent with their values and
preferences.

Policymakers The recommendation can be adopted as policy
in most situations. Compliance with this

recommendation according to the guideline could
be used as a quality criterion or performance indicator.

Policymaking will require substantial debate and involvement
of various stakeholders.

GRADE, Grading of Recommendations, Assessment, Development and Evaluation.

TABLE 4. Summary of recommendations and quality of evidence

Statement
Strength of

recommendation Quality of evidence

1. In patients with nondysplastic BE, we suggest performing surveillance
endoscopy compared with no surveillance.

Conditional Very low

2. There is insuf!cient evidence on the effectiveness of screening for BE. However, if screening
endoscopy for BE is performed, we suggest a screening strategy that identi!es an at-risk
population. An at-risk population is de!ned as individuals with a family history of EAC or BE
(high risk) or patients with GERD plus at least 1 other risk factor (moderate risk).

NA NA

3. In patients with BE undergoing surveillance, we recommend using chromoendoscopy, including
virtual chromoendoscopy and Seattle protocol biopsy sampling, compared with white-light
endoscopy with Seattle protocol biopsy sampling.

Strong Moderate

4. In patients with BE undergoing surveillance, we suggest against routine use of confocal laser
endomicroscopy compared with white-light endoscopy with Seattle protocol biopsy sampling.

Conditional Low

5. In BE patients with high-grade dysplasia/IMC or nodules, we recommend against
routine use of EUS to differentiate mucosal vs submucosal disease.

Strong Moderate

6a. In patients with known or suspected BE, we suggest using WATS-3D in addition
to Seattle protocol biopsy sampling compared with white-light endoscopy
with Seattle protocol biopsy sampling.

Conditional Low

6b. In patients with BE undergoing surveillance, there is insuf!cient evidence
to recommend for or against routine of VLE.

No recommendation NA

BE, Barrett’s esophagus; NA, not applicable; EAC, esophageal adenocarcinoma; IMC, intramucosal cancer; VLE, volumetric laser endomicroscopy; WATS-3D, wide-area
transepithelial sampling with computer-assisted 3-dimensional analysis.
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guidelines 2019

through screening to account for the bene!cial effects
of treatment of BE-related dysplasia and early EAC. Nine
studies have been published that have assessed the cost-
effectiveness of screening in BE (6 of these studies
were conducted before the advent of EET), and all
were Markov simulations.23-28 With a willingness-to-pay
threshold of <$100,000 (ie, society would be willing to
pay $100,000 for each quality-adjusted life-year gained),
all studies found endoscopic screening and surveillance
of subjects with GERD to be cost-effective (5 studies
showed that the cost was $4000-$15,000 per quality-
adjusted life-year gained). There are limited data on patient
values and preferences with regard to surveillance

endoscopy. The panel relied heavily on the views ex-
pressed by the patient representative who expressed
strong support for surveillance, placing a high value on
early detection of EAC and potential bene!ts of treatment
and a low value on any burden or harms associated with
repeat surveillance endoscopies.

Discussion: The panel recognized the limitations in
the current available evidence, and despite the apparent
shortcomings, a decision in support of surveillance endos-
copy was made (conditional recommendation). The panel
acknowledged the many limitations in the existing studies:
suboptimal study design, varying surveillance protocols
within and among studies, and issues around lead- and

TABLE 3. Interpretation of definitions of strength of recommendation using GRADE framework

Implications for Strong recommendation Conditional recommendation

Patients Most individuals in this situation would want the recommended
course of action, and only a small proportion would not.

Most individuals in this situation would want the
suggested course of action, but many would not.

Clinicians Most individuals should receive the intervention.
Formal decision aids are not likely to be needed

to help individual patients make decisions consistent
with their values and preferences.

Recognize that different choices will be appropriate for
individual patients and that you must help each patient arrive
at a management decision consistent with his or her values
and preferences. Decision aids may be useful in helping

individuals to make decisions consistent with their values and
preferences.

Policymakers The recommendation can be adopted as policy
in most situations. Compliance with this

recommendation according to the guideline could
be used as a quality criterion or performance indicator.

Policymaking will require substantial debate and involvement
of various stakeholders.

GRADE, Grading of Recommendations, Assessment, Development and Evaluation.

TABLE 4. Summary of recommendations and quality of evidence

Statement
Strength of

recommendation Quality of evidence

1. In patients with nondysplastic BE, we suggest performing surveillance
endoscopy compared with no surveillance.

Conditional Very low

2. There is insuf!cient evidence on the effectiveness of screening for BE. However, if screening
endoscopy for BE is performed, we suggest a screening strategy that identi!es an at-risk
population. An at-risk population is de!ned as individuals with a family history of EAC or BE
(high risk) or patients with GERD plus at least 1 other risk factor (moderate risk).

NA NA

3. In patients with BE undergoing surveillance, we recommend using chromoendoscopy, including
virtual chromoendoscopy and Seattle protocol biopsy sampling, compared with white-light
endoscopy with Seattle protocol biopsy sampling.

Strong Moderate

4. In patients with BE undergoing surveillance, we suggest against routine use of confocal laser
endomicroscopy compared with white-light endoscopy with Seattle protocol biopsy sampling.

Conditional Low

5. In BE patients with high-grade dysplasia/IMC or nodules, we recommend against
routine use of EUS to differentiate mucosal vs submucosal disease.

Strong Moderate

6a. In patients with known or suspected BE, we suggest using WATS-3D in addition
to Seattle protocol biopsy sampling compared with white-light endoscopy
with Seattle protocol biopsy sampling.

Conditional Low

6b. In patients with BE undergoing surveillance, there is insuf!cient evidence
to recommend for or against routine of VLE.

No recommendation NA

BE, Barrett’s esophagus; NA, not applicable; EAC, esophageal adenocarcinoma; IMC, intramucosal cancer; VLE, volumetric laser endomicroscopy; WATS-3D, wide-area
transepithelial sampling with computer-assisted 3-dimensional analysis.
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Barrett's esophagus recommendations

Table2.Barrett'sesophagusrecommendations

Statement

Diagnosis

1.WesuggestthatadiagnosisofBErequirethefindingofintestinalmetaplasia
inthetubularesophagus

Qualityofevidence Strengthofrecommendation

2.Wesuggestthatcolumnarmucosaofatleast1cminlengthbenecessaryfor
adiagnosisofBE
a.Patientswithanormal-appearingZlineshouldnotundergoroutine
endoscopicbiopsies

b.Intheabsenceofanyvisiblelesions,patientswithaZlinedemonstrating<1
cmofproximaldisplacementfromthetopofthegastricfoldsshouldnot
undergoroutineendoscopicbiopsies

3.Wesuggestatleast8endoscopicbiopsiesbeobtainedinscreening
examinationswithendoscopicfindingsconsistentwithpossibleBE,withthe
Seattleprotocolfollowedforsegmentsoflongerthan4cm

4.WerecommendthatdysplasiaofanygradedetectedonbiopsiesofBEbe
confirmedbyasecondpathologistwithexpertiseinGlpathology

Screening

5.WesuggestasinglescreeningendoscopyinpatientswithchronicGERD
symptomsand3ormoreadditionalriskfactorsforBE,includingmalesex,age
>50yr,Whiterace,tobaccosmoking,obesity,andfamilyhistoryofBEorEAC
inafirst-degreerelative

6.Wesuggestthataswallowable,nonendoscopiccapsuledevicecombined
withabiomarkerisanacceptablealternativetoendoscopyforscreeningforBE
7.Wesuggestagainstrepeatscreeninginpatientswhohaveundergonean
initialnegativescreeningexaminationbyendoscopy

Surveillance

8.Werecommendbothwhitelightendoscopyandchromoendoscopyin
patientsundergoingendoscopicsurveillanceofBE

9.Werecommendastructuredbiopsyprotocolbeappliedtominimize
detectionbiasinpatientsundergoingendoscopicsurveillanceofBE

10.WesuggestendoscopicsurveillancebeperformedinpatientswithBEat
intervalsdictatedbythedegreeofdysplasianotedonpreviousbiopsies

11.WerecommendthatlengthofBEsegmentbeconsideredwhenassigning
surveillanceintervalswithlongerintervalsreservedforthosewithBEsegments
of<3cm

12.Wecouldnotmakearecommendationontheuseofwide-area

transepithelialsamplingwithcomputer-assisted3-dimensionalanalysisin
patientsundergoingendoscopicsurveillanceofBE

13.Wecouldnotmakearecommendationontheuseofpredictivetools(p53

stainingandTissueCypher)inadditiontostandardhistopathologyinpatients

undergoingendoscopicsurveillanceofBE
Treatment(Medical)

14.Wesuggestatleastonce-a-dayPPItherapyinpatientswithBEwithout
allergyorothercontraindicationtoPPluse

15.Wecouldnotmakearecommendationoncombinationtherapywith
aspirinandprotonpumpinhibitorinpatientswithBE

16.Wesuggestagainsttheuseofantirefluxsurgeryasanantineoplastic
measureinpatientswithBE

Treatment(Endoscopic)

17.WerecommendendoscopiceradicationtherapyinpatientswithBEwith
HGDorIMC

18.WesuggestendoscopiceradicationtherapyinpatientswithBEwithLGDto
reducetheriskofprogressiontoHGDorEACvscloseendoscopicsurveillance

19.Wesuggestinitialendoscopicresectionofanyvisiblelesionsbeforethe
applicationofablativetherapyinpatientswithBEundergoingendoscopic
eradicationtherapy.

20.WesuggestthatpatientswithBEundergoingendoscopiceradication
therapybetreatedinhigh-volumecenters

21.WerecommendanendoscopicsurveillanceprograminpatientswithBE
whohavecompletedsuccessfulendoscopiceradicationtherapy
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BE,Barrett'sesophagus;EAC,esophagealadenocarcinoma;GEJ,gastroesophagealjunction;GERD,gastroesophagealrefluxdisease;Gl,gastrointestinal;HGD,high-
gradedysplasia;IMC,intramucosalcancer;LGD,low-gradedysplasia;PPI,protonpumpinhibitor.

From ACG guidelines 2022



Chromoendoscopy

u May function as both red flag and focal 
exam tool

u Aqueous iodine (1.5-3%)
u Acetic acid
u Indigotindisulfonate
u Methylene Blue (Barrett’s without dysplasia)
u No significant difference in detection of 

dysplasia in meta-analysis

Kiesslich, R. (Jan 15 2004). Esophagus - Chromoendoscopy of Barrett's Epithelium. 
The DAVE Project. Retrieved Mar, 28, 2010, from http://daveproject.org/viewfilms.cfm?film_id=90.



Nondysplastic BE (×115) 

� Magnified high-res WLE (left)

� NBI (right)

� Upper 3: regular villous/gyrus-forming mucosal patterns 
with regular vascular patterns; villi are of various sizes 
and shapes but regular in all areas with blood vessels 
situated between the mucosal ridges

� Lower image: flat-type mucosa without pits or villi; 
vasculature shows regular, normal-appearing long 
branching vessels

From “Detection and classification of the mucosal and vascular patterns (mucosal morphology) in Barrett's 
esophagus by using narrow band imaging” Mohammed A. Kara, MD, PhD, Mohamed Ennahachi, BSc, Paul 
Fockens, MD, PhD, Fiebo J. W. ten Kate, MD, PhD, Jacques J. G. H. M. Bergman, MD, PhD. Gastrointestinal 
Endoscopy - Volume 64, Issue 2 (August 2006).



HGIN in BE (×115)

u Magnified high-resolution WLE (left)

u NBI (right)

u Irregular/disrupted mucosal patterns, 
with irregular vascular patterns with 
remnants of villous/gyrus-forming 
mucosal patterns. 

From “Detection and classification of the mucosal and vascular patterns (mucosal 
morphology) in Barrett's esophagus by using narrow band imaging” Mohammed A. Kara, 
MD, PhD, Mohamed Ennahachi, BSc, Paul Fockens, MD, PhD, Fiebo J. W. ten Kate, MD, PhD, 
Jacques J. G. H. M. Bergman, MD, PhD. Gastrointestinal Endoscopy - Volume 64, Issue 2 
(August 2006).



Early Adenocarcinoma

From Wang et al. Gastrointest Endoscopy Clin N Am. 21 (2011) 39–51.



Wide Area 
Transepithelial 
Sampling
► Systematic review by ASGE 2019:
► 6 studies, 6271 patients with BE
► Relative increase in dysplasia 

detection in NDBE was 48% (95% CI, 
34%-60%%)

► In patients with h/o dysplasia
► Relative increase in dysplasia 

detection using WATS was 47% 
(95% CI, 32%-61%)

► Relative increase in LGD detection 
was 21% (95% CI, 24%-40%) 

► For studies reporting all patients 
with or without a history of 
dysplasia, relative increase in 
dysplasia detection was 52% 
(95% CI, 21%-82%)

Images from sages.org and cdxdiagnostics.com.
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Adenocarcinoma

High grade dysplasia

Ulcer over 
adenocarcinoma

Squamous over 
adenocarcinoma

Cancer hidden under normal tissue 
evades detection with ASY*-FITC 

through screening to account for the bene!cial effects
of treatment of BE-related dysplasia and early EAC. Nine
studies have been published that have assessed the cost-
effectiveness of screening in BE (6 of these studies
were conducted before the advent of EET), and all
were Markov simulations.23-28 With a willingness-to-pay
threshold of <$100,000 (ie, society would be willing to
pay $100,000 for each quality-adjusted life-year gained),
all studies found endoscopic screening and surveillance
of subjects with GERD to be cost-effective (5 studies
showed that the cost was $4000-$15,000 per quality-
adjusted life-year gained). There are limited data on patient
values and preferences with regard to surveillance

endoscopy. The panel relied heavily on the views ex-
pressed by the patient representative who expressed
strong support for surveillance, placing a high value on
early detection of EAC and potential bene!ts of treatment
and a low value on any burden or harms associated with
repeat surveillance endoscopies.

Discussion: The panel recognized the limitations in
the current available evidence, and despite the apparent
shortcomings, a decision in support of surveillance endos-
copy was made (conditional recommendation). The panel
acknowledged the many limitations in the existing studies:
suboptimal study design, varying surveillance protocols
within and among studies, and issues around lead- and

TABLE 3. Interpretation of definitions of strength of recommendation using GRADE framework

Implications for Strong recommendation Conditional recommendation

Patients Most individuals in this situation would want the recommended
course of action, and only a small proportion would not.

Most individuals in this situation would want the
suggested course of action, but many would not.

Clinicians Most individuals should receive the intervention.
Formal decision aids are not likely to be needed

to help individual patients make decisions consistent
with their values and preferences.

Recognize that different choices will be appropriate for
individual patients and that you must help each patient arrive
at a management decision consistent with his or her values
and preferences. Decision aids may be useful in helping

individuals to make decisions consistent with their values and
preferences.

Policymakers The recommendation can be adopted as policy
in most situations. Compliance with this

recommendation according to the guideline could
be used as a quality criterion or performance indicator.

Policymaking will require substantial debate and involvement
of various stakeholders.

GRADE, Grading of Recommendations, Assessment, Development and Evaluation.

TABLE 4. Summary of recommendations and quality of evidence

Statement
Strength of

recommendation Quality of evidence

1. In patients with nondysplastic BE, we suggest performing surveillance
endoscopy compared with no surveillance.

Conditional Very low

2. There is insuf!cient evidence on the effectiveness of screening for BE. However, if screening
endoscopy for BE is performed, we suggest a screening strategy that identi!es an at-risk
population. An at-risk population is de!ned as individuals with a family history of EAC or BE
(high risk) or patients with GERD plus at least 1 other risk factor (moderate risk).

NA NA

3. In patients with BE undergoing surveillance, we recommend using chromoendoscopy, including
virtual chromoendoscopy and Seattle protocol biopsy sampling, compared with white-light
endoscopy with Seattle protocol biopsy sampling.

Strong Moderate

4. In patients with BE undergoing surveillance, we suggest against routine use of confocal laser
endomicroscopy compared with white-light endoscopy with Seattle protocol biopsy sampling.

Conditional Low

5. In BE patients with high-grade dysplasia/IMC or nodules, we recommend against
routine use of EUS to differentiate mucosal vs submucosal disease.

Strong Moderate

6a. In patients with known or suspected BE, we suggest using WATS-3D in addition
to Seattle protocol biopsy sampling compared with white-light endoscopy
with Seattle protocol biopsy sampling.

Conditional Low

6b. In patients with BE undergoing surveillance, there is insuf!cient evidence
to recommend for or against routine of VLE.

No recommendation NA

BE, Barrett’s esophagus; NA, not applicable; EAC, esophageal adenocarcinoma; IMC, intramucosal cancer; VLE, volumetric laser endomicroscopy; WATS-3D, wide-area
transepithelial sampling with computer-assisted 3-dimensional analysis.
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From ASGE guidelines 2019.

Confocal 
Endomicroscopy



Volumetric Laser Endomicroscopy (VLE)

May be able to quickly localize dysplasia
May be able to localize buried Barrett’s post-therapy

through screening to account for the bene!cial effects
of treatment of BE-related dysplasia and early EAC. Nine
studies have been published that have assessed the cost-
effectiveness of screening in BE (6 of these studies
were conducted before the advent of EET), and all
were Markov simulations.23-28 With a willingness-to-pay
threshold of <$100,000 (ie, society would be willing to
pay $100,000 for each quality-adjusted life-year gained),
all studies found endoscopic screening and surveillance
of subjects with GERD to be cost-effective (5 studies
showed that the cost was $4000-$15,000 per quality-
adjusted life-year gained). There are limited data on patient
values and preferences with regard to surveillance

endoscopy. The panel relied heavily on the views ex-
pressed by the patient representative who expressed
strong support for surveillance, placing a high value on
early detection of EAC and potential bene!ts of treatment
and a low value on any burden or harms associated with
repeat surveillance endoscopies.

Discussion: The panel recognized the limitations in
the current available evidence, and despite the apparent
shortcomings, a decision in support of surveillance endos-
copy was made (conditional recommendation). The panel
acknowledged the many limitations in the existing studies:
suboptimal study design, varying surveillance protocols
within and among studies, and issues around lead- and

TABLE 3. Interpretation of definitions of strength of recommendation using GRADE framework

Implications for Strong recommendation Conditional recommendation

Patients Most individuals in this situation would want the recommended
course of action, and only a small proportion would not.

Most individuals in this situation would want the
suggested course of action, but many would not.

Clinicians Most individuals should receive the intervention.
Formal decision aids are not likely to be needed

to help individual patients make decisions consistent
with their values and preferences.

Recognize that different choices will be appropriate for
individual patients and that you must help each patient arrive
at a management decision consistent with his or her values
and preferences. Decision aids may be useful in helping

individuals to make decisions consistent with their values and
preferences.

Policymakers The recommendation can be adopted as policy
in most situations. Compliance with this

recommendation according to the guideline could
be used as a quality criterion or performance indicator.

Policymaking will require substantial debate and involvement
of various stakeholders.

GRADE, Grading of Recommendations, Assessment, Development and Evaluation.

TABLE 4. Summary of recommendations and quality of evidence

Statement
Strength of

recommendation Quality of evidence

1. In patients with nondysplastic BE, we suggest performing surveillance
endoscopy compared with no surveillance.

Conditional Very low

2. There is insuf!cient evidence on the effectiveness of screening for BE. However, if screening
endoscopy for BE is performed, we suggest a screening strategy that identi!es an at-risk
population. An at-risk population is de!ned as individuals with a family history of EAC or BE
(high risk) or patients with GERD plus at least 1 other risk factor (moderate risk).

NA NA

3. In patients with BE undergoing surveillance, we recommend using chromoendoscopy, including
virtual chromoendoscopy and Seattle protocol biopsy sampling, compared with white-light
endoscopy with Seattle protocol biopsy sampling.

Strong Moderate

4. In patients with BE undergoing surveillance, we suggest against routine use of confocal laser
endomicroscopy compared with white-light endoscopy with Seattle protocol biopsy sampling.

Conditional Low

5. In BE patients with high-grade dysplasia/IMC or nodules, we recommend against
routine use of EUS to differentiate mucosal vs submucosal disease.

Strong Moderate

6a. In patients with known or suspected BE, we suggest using WATS-3D in addition
to Seattle protocol biopsy sampling compared with white-light endoscopy
with Seattle protocol biopsy sampling.

Conditional Low

6b. In patients with BE undergoing surveillance, there is insuf!cient evidence
to recommend for or against routine of VLE.

No recommendation NA

BE, Barrett’s esophagus; NA, not applicable; EAC, esophageal adenocarcinoma; IMC, intramucosal cancer; VLE, volumetric laser endomicroscopy; WATS-3D, wide-area
transepithelial sampling with computer-assisted 3-dimensional analysis.
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How to Manage Dysplasia/IMC
ACG Guidelines 2022

Barrett's esophagus recommendations

Table2.Barrett'sesophagusrecommendations

Statement

Diagnosis

1.WesuggestthatadiagnosisofBErequirethefindingofintestinalmetaplasia
inthetubularesophagus

Qualityofevidence Strengthofrecommendation

2.Wesuggestthatcolumnarmucosaofatleast1cminlengthbenecessaryfor
adiagnosisofBE
a.Patientswithanormal-appearingZlineshouldnotundergoroutine
endoscopicbiopsies

b.Intheabsenceofanyvisiblelesions,patientswithaZlinedemonstrating<1
cmofproximaldisplacementfromthetopofthegastricfoldsshouldnot
undergoroutineendoscopicbiopsies

3.Wesuggestatleast8endoscopicbiopsiesbeobtainedinscreening
examinationswithendoscopicfindingsconsistentwithpossibleBE,withthe
Seattleprotocolfollowedforsegmentsoflongerthan4cm

4.WerecommendthatdysplasiaofanygradedetectedonbiopsiesofBEbe
confirmedbyasecondpathologistwithexpertiseinGlpathology

Screening

5.WesuggestasinglescreeningendoscopyinpatientswithchronicGERD
symptomsand3ormoreadditionalriskfactorsforBE,includingmalesex,age
>50yr,Whiterace,tobaccosmoking,obesity,andfamilyhistoryofBEorEAC
inafirst-degreerelative

6.Wesuggestthataswallowable,nonendoscopiccapsuledevicecombined
withabiomarkerisanacceptablealternativetoendoscopyforscreeningforBE
7.Wesuggestagainstrepeatscreeninginpatientswhohaveundergonean
initialnegativescreeningexaminationbyendoscopy

Surveillance

8.Werecommendbothwhitelightendoscopyandchromoendoscopyin
patientsundergoingendoscopicsurveillanceofBE

9.Werecommendastructuredbiopsyprotocolbeappliedtominimize
detectionbiasinpatientsundergoingendoscopicsurveillanceofBE

10.WesuggestendoscopicsurveillancebeperformedinpatientswithBEat
intervalsdictatedbythedegreeofdysplasianotedonpreviousbiopsies

11.WerecommendthatlengthofBEsegmentbeconsideredwhenassigning
surveillanceintervalswithlongerintervalsreservedforthosewithBEsegments
of<3cm

12.Wecouldnotmakearecommendationontheuseofwide-area

transepithelialsamplingwithcomputer-assisted3-dimensionalanalysisin
patientsundergoingendoscopicsurveillanceofBE

13.Wecouldnotmakearecommendationontheuseofpredictivetools(p53

stainingandTissueCypher)inadditiontostandardhistopathologyinpatients

undergoingendoscopicsurveillanceofBE
Treatment(Medical)

14.Wesuggestatleastonce-a-dayPPItherapyinpatientswithBEwithout
allergyorothercontraindicationtoPPluse

15.Wecouldnotmakearecommendationoncombinationtherapywith
aspirinandprotonpumpinhibitorinpatientswithBE

16.Wesuggestagainsttheuseofantirefluxsurgeryasanantineoplastic
measureinpatientswithBE

Treatment(Endoscopic)

17.WerecommendendoscopiceradicationtherapyinpatientswithBEwith
HGDorIMC

18.WesuggestendoscopiceradicationtherapyinpatientswithBEwithLGDto
reducetheriskofprogressiontoHGDorEACvscloseendoscopicsurveillance

19.Wesuggestinitialendoscopicresectionofanyvisiblelesionsbeforethe
applicationofablativetherapyinpatientswithBEundergoingendoscopic
eradicationtherapy.

20.WesuggestthatpatientswithBEundergoingendoscopiceradication
therapybetreatedinhigh-volumecenters

21.WerecommendanendoscopicsurveillanceprograminpatientswithBE
whohavecompletedsuccessfulendoscopiceradicationtherapy
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Strong
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BE,Barrett'sesophagus;EAC,esophagealadenocarcinoma;GEJ,gastroesophagealjunction;GERD,gastroesophagealrefluxdisease;Gl,gastrointestinal;HGD,high-
gradedysplasia;IMC,intramucosalcancer;LGD,low-gradedysplasia;PPI,protonpumpinhibitor.



How to Manage Dysplasia
and Intramucosal Cancer

u Is it nodular?
u Resect it
u Don’t RFA!

u Is it flat?
u Ablate it if no concerning features for invasion

u Is it depressed?
u Is it invasive cancer?? 
u Favor resection if feasible

u Worried about biopsy understaging?
u Resect focal suspicious lesions
u No role for EUS absent known cancer

u Low grade
u May still be a role for surveillance every 6-12 months

From Wang et al. Gastrointest Endoscopy Clin N Am. 21 (2011) 39–51.



Radiofrequency 
Ablation
► Alternating contacts – bipolar cautery
► Spacing of contacts and energy supplied ensures limited 

depth of burn
► 1000 microns, down through muscularis mucosa but not into 

submucosa

► Easy to use and safe 
► low rates of bleeding, perforation, stricture

► Excellent response/remission
► But no tissue to examine 

► inadequate for cancer, DO NOT USE in nodular lesions

► Chest pain common



Patient With 8 cm LGD



RFA ablation u Before and after 4 cm balloon ablation



After 1st Ablation



Focal Touch Up and Resolution 
of Visible BE



Other Ablative Methods

u Cryoablation
u PDT

https://www.jhmicall.org/GDL_Disease.aspx?CurrentUDV=31&GDL_Cat_ID=AF793A59-B736-42CB-9E1F-
E79D2B9FC358&GDL_Disease_ID=E81B63D8-A04A-470B-A155-4AAC759EDB2D



Resection

u Endoscopic mucosal resection (EMR)
u Cap or band

u Endoscopic submucosal dissection (ESD)
u Size of lesion > 15 mm
u Available experise

u Surgery
u Cancer with high risk features

u Poor differentiation
u LV invasion
u Submucosal invasion

u Positive deep margin on endoscopic resection



Endoscopic Mucosal 
Resection (EMR)

u Cut below mucosa and through submucosa

u Relatively quick and easy to learn band EMR

u Risks relatively low
u Perforation < 1%

u Bleeding 2-5%, <1% delayed

u Stricture 25%, higher if >50% circumference

u Bu risk of incomplete resection/positive lateral margin for 
larger lesions
u Wide margins

u Leave no bands of mucosa between resections

Norman E. Marcon, Umar Beejay & Shou-jiang Tang. Chapter 03, In Upper Endoscopy, 
Advanced Digestive Endoscopy e-books. GastroHep.com.



Band-EMR



Endoscopic Submucosal 
Dissection
ESGE GUIDELINES > 15 MM LESION



Adenocarcinoma, moderately-differentiated, arising in a 
background of Barrett's esophagus, tumor 1.4 cm. 
Carcinoma focally invades the submucosa. No LV invasion
Resection margins are uninvolved by carcinoma or dysplasia. 

Pathologic Stage (pTNM, AJCC 8th Edition): pT1b pNX

ESD GEJ 
Cancer



Fully Circumferential ESD



13 cm Circumferential ESD –
4.6x3.6x0.7cm, Margins Neg



Summary Recommendations

u

u

u

u

u

u

u

u



Summary

u EMR/ESD is a safe and effective alternative to surgery 
in HGD and intramucosal (T1a) cancer without 
high-risk features

u Consider ESD for lesions > 15 mm

uKnow when to refer to an expert center



Thank you!


