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Barrett Esophagus in 2018:  
the pathologist's perspective 



• 71 y.o. M with nocturnal heartburn 

• Upper GI endoscopy reveals an 

 irregular Z-line 

• Three biopsies obtained from  “possible 

 short tongues of Barrett esophagus” 



NO GOBLET CELLS 

Esophageal submucosal gland 





NO GOBLET CELLS 







Barrett ? 

Not Barrett ? 
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Jean-Louis Lortat-Jacob Norman Rupert Barrett 









H&E – goblet cells 



AB pH 2.5 



H&E – pseudogoblet cells 



AB pH 2.5 



 



 



Give me your tired, your poor, 
 Your huddled masses yearning to be free… 
Give me your tired, your poor, 
 Your huddled masses yearning to be free    
Of Barrett oesophagus 



Why the Difference? 

• American position: 

– Cancer only arises when intestinal metaplasia is 

present  

– Endoscopists are often unsure if their biopsies are 

from short segment Barrett or the gastric cardia 

• British position: 

– Since few biopsies are obtained initially, goblet cells 

may be easily missed 

– If goblet cells are missed, the patient will not be 

labeled as Barrett esophagus and will not be 

enrolled in a surveillance program 

– British endoscopists can be trusted 

 





Goblet cell density in BE is related to luminal pH 

Theodorou, D., et al. J Gastrointest Surg. 2012;16:469-74. 

The highest density of goblet cells is seen where the pH is from 3 to 5 





Definition of Barrett's Esophagus 

 

• Any extent of metaplastic columnar epithelium that 

predisposes to cancer development which replaces 

the stratified squamous epithelium that normally lines the 

distal esophagus. 
 

• Intestinal metaplasia is required for the diagnosis of 

Barrett's esophagus because intestinal metaplasia is 

the only type of esophageal columnar epithelium 

that clearly predisposes to malignancy.  

italics added 







1. Risk for cancer should not be part of the 
definition for Barrett esophagus 

2. Not enough biopsies are taken in routine 
practice to always find goblet cells 

3. Goblet cells may develop over time 

4. Abnormal DNA histograms in non-goblet 
cell columnar mucosa (Liu et al) 

5. Cancer is documented to arise in columnar 
mucosa without goblet cells (Tabuko et al) 

6. Cancer occurs with equal frequency in 
columnar mucosa without goblet cells 
(Gatenby et al and Kelty et al)   



Gastric body Barrett (GC) Cardia type 





• 141 esophageal adenocarcinomas resected by EMR: 
• All tumors less than 2 cm 

• Only 22% of cases had GCs adjacent to the tumor 

• Only 56% of case had GCs anywhere in the EMR 

• Conclusions: 
• Some tumors arise from columnar mucosa without GCs 

• The requirement for GCs should be dropped  

Does not mean there were no GCs elsewhere in the esophagus! 



prevalence study 



prevalence study 



Maria Westerhoff, M.D. 



Endoscopic Columnar Mucosa 

Identified and Biopsied 
N = 690 

379  

53 

258 
 columnar mucosa  

without goblet cells (- GC) 

 squamous mucosa  

sampled only 

 columnar mucosa  

with goblet cells (+ GC) 

New diagnosis only 

No dysplasia in initial bx 



Endoscopic Columnar Mucosa 

Identified and Biopsied 
N = 690 

379  

53 

258 
 columnar mucosa  

without goblet cells (- GC) 

 squamous mucosa  

sampled only 

 columnar mucosa  

with goblet cells (+ GC) 

New diagnosis only 

No dysplasia in initial bx 

• Native gastric cardia 

• GC were missed (not enough biopsies taken) 

• Barrett’s mucosa without GC 



Endoscopic Finding of 

Columnar Lined Esophagus 

n  = 690 

BARRETT 

ESOPHAGUS 

 

Goblet Cells Present  258 

Not consistent with 

Barrett esophagus 

 

No Goblet Cells Present 379 

Not consistent with 

Barrett esophagus 

Squamous Mucosa Only 53 

Original Diagnostic Guidelines 

 37% of patients (258/690) diagnosed with 

 BE based on 2011 AGA guidelines 

 



Endoscopic Finding of 

Columnar Lined Esophagus 

n  = 690 

BARRETT 

ESOPHAGUS 

Columnar Mucosa With GCs 258 

Columnar Mucosa Without GCs 379 

Not consistent with 

Barrett esophagus 

Squamous Mucosa Only 53 

Reclassification using 

 British Diagnostic Guidelines 

92.3% of patients (637/690) diagnosed with BE  

Diagnosis of BE increased by 147% 

 



Number of Biopsies Obtained at Initial Endoscopy 
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Number of biopsies 



Length of Endoscopic Columnar Mucosa 
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Endoscopic Columnar Mucosa Length (cm) 



Pts with 

GC 

Pts without 

GC 

 

p value 

Average 

endoscopic 

length (cm) 

 

 

4.6  

 

1.6 

 

<0.05 

Average # 

biopsies taken 

on initial 

endoscopy 

 

5 

 

 

4 

 

0.3 



Patients who Underwent  

Follow-up Endoscopy 

379  258 
 columnar mucosa 

without goblet cells (- GC) 

 columnar mucosa 

with goblet cells (+GC) 

133  163  



Patients who Underwent 

 Follow-up Endoscopy 

379  258 
 Columnar mucosa 

without goblet cells (- GC) 

 Columnar mucosa 

with goblet cells (+GC) 

133  163  

15 
178 total  

pts with GC  
118  88% 



Patients without GC at Initial Endoscopy 

Who Underwent Follow-up Endoscopy (n = 133) 
 

No GC on subsequent 

biopsies (n = 118) 

 GC identified on 

subsequent biopsies 

(n = 15) 

Average number of 

additional endoscopic 

procedures 

2.8 2.1 

Average number of 

additional biopsies 

7.0 6.2 

Average years of 

follow-up 

5.8 4.9 

Average endoscopic 

length of columnar 

mucosa (cm) 

1.6 4.1 



All Pts without GC vs. All Pts with GC 

118 178 
 columnar mucosa 

without goblet cells (- GC) 

 columnar mucosa 

with goblet cells (+GC) 

Mean # of additional 

endoscopies 2.8 2.5 

Mean years of  

follow-up 5.8 4.8 

Progression  

to dysplasia 0% (n=0) 7.3% (n=13) 

Progression  

to AdenoCa 0% (n=0) 1.1% (n=2) 



Development of Dysplasia 



• 1 EAC per 442 patient years (GC) vs. 0 EAC per 664 patient years (no GC) 

Development of Adenocarcinoma 



Conclusions 

Endoscopy-Identified Esophageal Columnar Mucosa 

 columnar mucosa  

without goblet cells (- GC) 

 columnar mucosa 

with goblet cells (+GC) 

• 0% developed dysplasia 

• 0% developed adenoCa 

• 7% developed dysplasia 

• 1% developed adenoCa 

Dropping the requirement for GCs  

increased initial diagnosis of BE by 147% 



Endoscopy-Identified Esophageal Columnar Mucosa 

 

 Columnar mucosa without goblet cells (- GC) 

 Columnar mucosa with goblet cells (+GC)  

= Barrett Esophagus 

• Native gastric cardia 

• Barrett esophagus and GC were missed (12% missed) 

• Barrett esophagus without GC  (and no cancer risk?) 



647 entered into Barrett surveillance 

110 GC- (17%) 537 GC+ (83%) 

Follow-up of 4-8 years 

0 Dysplasia/Ca (0%) 72 Dysplasia/Ca (13.4%) 





Why at least 1 cm? 

Comparison of : 

Patients with > 1 cm segment of biopsy proven BE (GC+) 

versus 

Patients with < 1 cm segment  – designated as “intestinal 

 metaplasia of the GE junction” (IMGEJ) 

BE patients cumulative risk of progression to AdenoCa was 7% at 10 years, compared to 0% for IMGEJ  







• 71 y.o. M with nocturnal heartburn 

• Upper GI endoscopy reveals an 

 irregular Z-line 

• Three biopsies obtained from  “possible 

 short tongues of Barrett esophagus” 



DIAGNOSIS 

1. Barrett esophagus, no evidence of 

dysplasia 

2. Squamous and gastric cardia and 

fundic type mucosa, no evidence of 

Barrett esophagus 

X 



Rule out Barrett’s 

Upper GI endoscopic biopsies, “distal esophagus”: 

 - Gastric cardiac-type mucosa with focal 

intestinal metaplasia (goblet cells).  

 See comment 

  

Comment: The histologic findings are c/w intestinal 

metaplasia of gastric cardia mucosa or 

Barrett’s esophagus, depending on the exact 

site of the biopsies and the endoscopic 

findings. There is no evidence of dysplasia. 



Single 1 cm tongue of salmon colored mucosa – 
r/o Barrett’s esophagus 

Upper GI endoscopic biopsies: 

 “tongue of possible Barrett’s”  

  - specialized columnar mucosa, c/w  

   Barrett’s esophagus, negative for 

  dysplasia. 

 “gastric cardia”  

  - mildly inflamed gastric cardia   

  mucosa. 

   



Ablation of Barrett’s Mucosa 

• Methods: 
– Argon plasma coagulation 

– Photodynamic therapy 

– Cryoablation 

– Radiofrequency ablation 

• Advantages: 
– Avoid surgery 

– Removes all Barrett's mucosa (?) 

• Disadvantages: 
– Limited depth of ablation 

– No tissue samples for diagnosis 

– Development of “buried Barrett’s” upon re-epithelialization 

– Post-therapy stricture formation 





“Next-Generation” Endoscopy 

• Narrow-Band Imaging 
– White lightFiltersR/G/B bands Image processing 

– Better contrast between squamous and columnar epithelium 

– Pit pattern and microvascular abnormalities 

– Widely available and relatively inexpensive 

• Confocal Endomicroscopy: 
– In vivo microscopic imaging (IV contrast required) 

– Glandular and microvascular architecture are visible  

– Can identify dysplastic foci directly 

• Volumetric Laser Endomicroscopy: 
– Superior depth of penetration (3 mm) 

– Faster acquisition of 360º images 

– Cost is higher; limited experience 



Regular white light exam Narrow band imaging 



Buried dysplastic Barrett’s mucosa 









Narrow band imaging 



Confocal Endomicroscopy 





Specimen pinned out in endoscopy suite 





DYSPLASTIC FOCUS 

Blue ink = lateral margins 

Black ink = deep margins 





intramucosal adenocarcinoma 





Am J Gastroenterol 2009; 104:2684-92.  

    CBE-EMR is the 

endoscopic removal 

of all Barrett’s 

epithelium with 

curative intent. 

 

     It is intended to 

eliminate HGD/IMC 

and reduce the risk 

of metachronous 

lesion development. 















SMA 

Duplicated muscularis mucosae 



extensive high grade dysplasia 



Intramucosal adenocarcinoma 







High Risk Features: 
1. Poorly diff IMC 
2. LVI 
3. Deep margin + 
4. Submucosal tumor 







Esophageal adenocarcinoma is the fastest rising malignancy  
in the United States (1975–2001)  

Pohl H, Welch HG. J Natl Cancer Inst. 2005;97:142-146 

Esophageal 

adenocarcinoma 

Melanoma 

Prostate Ca 

Breast Ca 
Lung Ca 

Colorectal Ca 

Pohl H, Welch HG. J Natl Cancer Inst. 2005;97:142-146 





Classification of Dysplasia 

• No dysplasia – minimal cytologic atypia 

• Indefinite – cytologic atypia suspicious for dysplasia 

• Low grade – mild cytologic & architectural atypia 

• High grade – prominent cytologic & architectural atypia 

• Intramucosal Ca – invasion beyond basement membrane 

 

Hum Pathol 1988;19(2):166-78. 



• Pathologists submitted 25 slides each 

• No dysplasia, indefinite, LGD, HGD, Carcinoma 

• 125 cases read blindly twice 6 months apart 

• No prior discussion of criteria 

• Meeting to develop consensus criteria 

• New batch of 125 cases read twice  

Human Pathol 2001; 32(4):368-78. 



Human Pathol 2001; 32(4):368-78. 



Human Pathol 2001; 32(4):368-78. 



0 to 0.2 poor agreement 

0.2 to 0.4 fair agreement 

0.4 to 0.6 moderate agreement 

0.6 to 0.8 substantial agreement 

 

Kappa 

27% / 49% = 0.55 



Human Pathol 2001; 32(4):368-78. 



Interobserver Kappa Scores 

 

                           1st Read            2nd read 

No dysplasia         0.44                  0.45 

Indefinite               0.13                  0.15 

LGD                       0.23                   0.23 

HGD                       0.36                  0.44 

Cancer                   0.67                  0.74 

 

Human Pathol 2001; 32(4):368-78. 



Intraobserver Kappas for Three Categories 



Causes of Poor Reproducibility 

• Small, crushed, poorly fixed biopsies 

 

• Thick and/or badly stained sections 

• Very limited dysplastic change 

• Confusion with inflammatory atypia 

• Discordance between cytologic and 

architectural features 

• Disagreement on criteria 





NEG - 8 

INDEF - 8 

LGD - 8 





NEG – 3, INDEF – 8, LGD - 13 





INDEF – 3 
LGD – 6 
HGD – 7 
INTRA - 8 







NEG – 2 
INDEF – 8 
LGD –13 
HGD - 1 

p53 immunostain 





Four pathologists - 10,12, 12 & 13 HGD 

Three pathologists – 19,19 & 22 HGD 

















- Well diff. 
- No LVI 

exceedingly rare 

* 



* 

Note: Go directly to EMR  
No biopsy first ! 



Intramucosal Carcinoma 

• Tiny (but real) risk of lymph node 
 metastasis – 1 to 10% quoted  

• Invasion through the basement 
 membrane into lamina propria or  
 muscularis mucosae but not into 
 submucosa 

• Individual tumor cells lying free in 
 the lamina propria 

• Difficult to recognize 

• Poorly reproducible 













Take Home Points 

• In the U.S. the Dx of Barrett esophagus requires: 

– Endoscopic evidence of columnar lined esophagus 

– Biopsies from the columnar mucosa that contain goblet cells 

– Only segments 1 cm or greater should be biopsied 

• Only patients with intestinal type Barrett mucosa (GC+) 

 have a significant  risk of progression to dysplasia 

 and adenocarcinoma 

• Improved imaging modalities have allowed 

 endoscopists to identify & target dysplastic lesions 

• Complete endoscopic (or EMR + ablation) removal of 

 all Barrett mucosa is now feasible for patients with 

 HGD or intramucosal adenocarcinoma  

•   


