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Barrett Esophagus -

Epidemiology

5th and 6th decade

M:F - 2:1 -4:1

White: African-American - 10:1 -

20:1

Risk of cancer ïabout 0.5%/year 

ïpooled data mostly US



Study from Denmark

Hvid-Jensen F, Pedersen L, Drewes AM, 
Sørensen HT, Funch-Jensen P. Incidence of 
Adenocarcinoma among Patients with Barrett's 
Esophagus. N Engl J Med. 2011 Oct 
13;365(15):1375-83. 

Annual risk of progression to adenocarcinoma 
ï0.12%

Therefore surveillance pointless (at least in 
Denmark)



Denmark     United States

Life expectancy 

(WHO)

M 77y/ F 81y

Obese population 

estimate:

7%

Life expectancy

M 76y/ F 81y

Obese population 

estimate:

33%



Barrettôs Esophagus

~ Overall incidence of progression in BE 
patients is 0.1 to 0.3 %/year in first five years 
but 9-9.5% at 20 years

Kroep S, Lansdorp-Vogelaar I, Rubenstein JH, de Koning HJ, Meester R, Inadomi
JM, van Ballegooijen M. An Accurate Cancer Incidence in Barrett's Esophagus: A 
Best Estimate Using Published Data and Modeling. Gastroenterology. 2015 
Sep;149(3):577-585



Prevalence of BE ïSwedish 

Study

Columnar lined esophagus in about 10.3%

BE found in [1.6%] [with goblet cells]

Alcohol, smoking were risk factors

[Gastroenterology 2005; 129: 1825]
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Barrettôs Esophagus

Barrett NR. Chronic peptic ulcer of 

the oesophagus and 

ñoesophagitisò.  Br J Surg 1950; 

38:174-82.

Barrett NR.  The lower oesophagus 

lined by columnar epithelium.  

Surgery 1957; 41: 881-94.



Complications of Barrettôs 

Esophagus - Then versus Now
Then - severe erosive 

esophagitis and 

strictures

Now - in proton pump 

inhibitor era, ulcers 

readily healed

Esophageal reflux now 

established as a pre-

neoplastic process

Objective now -

endoscopic surveillance







American College of 

Gastroenterology (ACG) Criteria for 

Barrettôs Esophagus 2008

Barrettôs mucosa is a change of the 

esophageal epithelium of any length 

that 

1) can be recognized at endoscopy and 

2) is confirmed to have intestinal 

metaplasia on biopsy



(ACG) Criteria for Barrettôs Esophagus 2016

ñBarrettôs esophagus should be diagnosed 

when there is extension of salmon-colored 

mucosa into the tubular esophagus 

extending > 1 cm proximal to the 

gastroesophageal junction with biopsy 

confirmation of intestinal metaplasiaò

The authors further suggested that 

endoscopic biopsy should not be performed 

in the presence of a normal Z line or a Z line 

with <1 cm of variability



Oh dear ïLength Requirement???

How the heck do we know how much they 

saw?

The ACG suggested the term ñspecialized 

IM of the esophagogastric junctionò for 

things <1cm



Daily life ïBiopsy labeled esophagus

Note: The above diagnosis of Barrett esophagus is made due to 

presence of goblet cells (intestinal metaplasia) with the assumption that 

the biopsies were obtained from columnar mucosa in the distal 

esophagus located at least 1 cm proximal to the top of the gastric 

folds as per 2016 American College of Gastroenterology (ACG) 

guidelines. 

Reference: Shaheen NJ, Falk GW, Iyer PG, Gerson LB; American 

College of Gastroenterology. ACG Clinical Guideline: Diagnosis and 

Management of Barrett's Esophagus. Am J Gastroenterol. 2016 

Jan;111(1):30-50



Daily life ïBiopsy labeled GEJ

Note: This biopsy shows gastric-type mucosa with scattered goblet 

cells. The diagnosis in this case depends on the location of this biopsy. 

If this biopsy was taken from the tubular esophagus at least 1 cm 

above the gastric folds, it shows Barrett mucosa of the distinctive 

type. If this biopsy was taken from the gastric cardia, it shows intestinal 

metaplasia of the gastric cardia. 

Reference: Shaheen NJ, Falk GW, Iyer PG, Gerson LB; American 

College of Gastroenterology. ACG Clinical Guideline: Diagnosis and 

Management of Barrett's Esophagus. Am J Gastroenterol. 2016 

Jan;111(1):30-50
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Classic Barrett mucosa  with 
ñincompleteò intestinal metaplasia



Normal small intestinal mucosa



Normal small 
intestinal mucosa, 
PAS/AB stain



Duodenal mucosa, PAS/AB stain



?US Will Stop Requiring Goblet 

Cells?
Example: Takubo et al Hum Pathol 2009;40:65-74 used 

German cases and found that intestinal metaplasia 

accompanied only 43% of early esophageal 

adenocarcinomas and believed that most cases arose in 

association with cardiac type mucosa.

Stay tuned!

ACG did not remove the requirement for goblet cells in 

2008 OR 2016; AGA did not in position paper ï2010 but 

changed definition to leave the door open.



AGA Barrett:

ñThe condition in which any extent of 

metaplastic columnar epithelium that 

predisposes to cancer development 

replaces the stratified squamous epithelium 

that normally lines the distal esophagus. 

Presently, intestinal metaplasia is required 

for the diagnosis of Barrettôs esophagus 

because intestinal metaplasia is the only 

type of esophageal columnar epithelium that 

clearly predisposes to malignancy.ò



2012 and 2016 Studies from USC

ONLY FOUND DYSPLASIA OR CARCINOMA IN 
PATIENTS WITH INTESTINAL METAPLASIA AND 
EARLY CANCERS WERE ACCOMPANIED BY 
INTESTINAL METAPLASIA

BUT these patients were all biopsied using systematic 
protocols (ñperfect worldò) by highly experienced 
colleagues
Chandrasoma P, Wijetunge S, DeMeester S, Ma Y, Hagen J, Zamis L, DeMeester T. 
Columnar-lined esophagus without intestinal metaplasia has no proven risk of 
adenocarcinoma. Am J Surg Pathol. 2012 Jan;36(1):1-7. 

Smith J, Garcia A, Zhang R, DeMeester S, Vallone J, Chandrasoma P. Intestinal 

Metaplasia is Present in Most if Not All Patients Who Have Undergone endoscopic 
Mucosal Resection for Esophageal Adenocarcinoma. Am J Surg Pathol. 2016 
Apr;40(4):537-43. PubMed PMID: 26813746.



Cases with staging data ïJohns 

Hopkins

In our material at Johns Hopkins, we found 

that >90% of patients with treatment naïve 

esopghageal adenocarcinomas had 

background intestinal metaplasia

Salimian KJ, Waters KM, Eze O, Pezhouh MK, Tarabishy Y, Shin EJ, Canto MI, 

Voltaggio L, Montgomery EA. Definition of Barrett Esophagus in the United States: 

Support for Retention of a Requirement for Goblet Cells. Am J Surg Pathol. 2017 Oct 9. 

doi: 10.1097/PAS.0000000000000971. [Epub ahead of print] PubMed PMID: 29016405.



However

Thatôs OUR population

It may be reasonable in other populations



Dysplasia

Neoplastic Epithelium 

Confined within the basement 

membrane of the gland within 

which it arose.



Diagnostic Categories

Negative for dysplasia

Indefinite for dysplasia

Dysplasia, low-grade

Dysplasia, high-grade

Intra-mucosal carcinoma



Grading Dysplasia in Barrettôs -

Algorithm

SURFACE MATURATION 

[COMPARED TO UNDERLYING 

GLANDS]

ARCHITECTURE

CYTOLOGIC FEATURES

INFLAMMATION



BE - Negative for Dysplasia

Surface - More mature than glands

Architecture - Abundant lamina 
propria

Cytology - Normal with mitoses 
confined to deeper glands.  Nuclei 
with smooth nuclear membranes.  
Normal nuclear polarity

Inflammation - Variable



A fantastic clue

A great clue to reactive epithelium in Barrett 

mucosa is looking for ñthe four linesò

This feature is present in cardiac mucosa 

and remains in Barrett mucosa

Letôs have a look



Gastric cardiac type mucosa



Gastric cardiac mucosa





Barrett mucosa 
ïno dysplasia



Barrett mucosa ï
no dysplasia







BE - Negative for Dysplasia ïLook at those lines!







Indefinite for dysplasia

Originally defined in IBD and diagnosed by 

answering the questionsé

a) Is this epithelium unequivocally benign or 

reactive?

b) Is this epithelium unequivocally 

neoplastic/adenomatous

The answer ñNOò to both questions = IFD  



Buté..
Montgomery 2001 ïstudy on dysplasia in BE

Deliberately defined any epithelium that looked 
dysplastic in the bases of the pits but had 
surface maturation as IFD

i.e. impossible to have dysplasia with 
maturation 

Rationale ïmaturation is a major feature of 
regenerating mucosa, so will exclude all 
reactive changes.



BE, Indefinite for Dysplasia

Surface ïoften more mature than glands

Architecture - slight glandular crowding

Cytology - hyperchromasia, nuclear 
membrane irregularities, increased 
mitoses in deep glands.  Maintained 
nuclear polarity

Inflammation - Frequently a factor

Nice to see an abrupt transition to be 
sure something is dysplastic ïand 
thus clonal



You might call 
indefinite for 
stratification. 
Neutrophils
No abrupt 
transition

But using the 
lines, itôs reactive



BE, IND ï
INFLAMMATION







Low Grade Dysplasia

Clearly neoplastic

Minimal loss of 

nuclear polarity

Surface involved

Only mild 

architectural 

crowding.







LGD, adenoma-like


