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Agenda

� Role of pathology in the diagnosis of gastro-oesophageal reflux 
disease

� Histology of gastro-esophageal reflux disease

� Active oesophagitis

� Chronic oesophagitis

� Morphogenesis of columnar lined oesophagus and the definition 
of Barrett oesophagus

� Diagnosis of dysplasia

� Take home messages



American College of Gastroenterology. Am J Gastroenterol 2013

� General opinion: The sensitivity and specificity of 
histologic findings is of limited clinical 
usefulness. 

� The use of routine biopsy of the esophagus to 

diagnose GERD cannot be recommended in a 
patient with heartburn and a normal endoscopy 
based on current literature. 

� In addition, the practice of obtaining mucosal 
biopsies from a normal appearing gastro-
esophageal junction has not been demonstrated 

to be useful in GERD patients.
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Traditional parameters of histological GERD 
diagnosis

� Proliferative changes of the squamous epithelium 

� Basal cell layer hyperplasia

� Papillary elongation

� Dilation of intercellular spaces



Traditional parameters of histological GERD 
diagnosis

Papillary elongation

Basal cell layer hyperplasia

Dilation of intercellular 
spaces (“spongiosis”)

Is it„oesophagitis“ or is it „oesophagopathy“? 
(German: hyper-regeneratorische 

Ösophagopathie, i.e., hyper-regeneratory
oesophagopathy)



Traditional parameters of histological GERD 
diagnosis

� Proliferative changes of the squamous epithelium 

� Basal cell layer hyperplasia

� Papillary elongation

� Dilation of intercellular spaces

� Inflammatory infiltrate

� Intraepithelial eosinophils

� Intraepithelial neutrophils

� Lymphocytes (and plasma cells)



Traditional parameters of histological GERD 
diagnosis

Dilation of intercellular spaces

Intraepithelial eosinophils, but 
also other inflammatory cells



Traditional parameters of histological GERD 
diagnosis

� Esohisto Consensus Guidelines

� Exact definitions / grading of severity (0-2)

� Score for the histological diagnosis of GERD

� Evaluation of interobserver variability 
(interobserver agreement)

Fiocca et al. Hum Pathol 2010
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Traditional parameters of histological GERD 
diagnosis

� Esohisto Consensus Guidelines

� Exact definitions / grading of severity (0-2)

� Score for the histological diagnosis of GERD

� Evaluation of interobserver variability 
(interobserver agreement)

� Clinical Validation (histoGERD Trial)

� Correlation between histology and clinical data

� Correlation between histology and endoscopy



Schneider et al. Hum Pathol 2014

The 
histological 
diagnosis of 

GERD is 
related to 

reflux  
symptoms!
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The histological 
diagnosis of GERD 
is related to the 

endoscopic 
diagnosis of GERD, 
but changes are 
already observed 
in individuals with 
normal endoscopy!
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Langner et al. Histopathology 2014

The presence of CM was significantly related 
to the body mass index (p<0.001)

Oxyntic mucosa (OM) in 522 
(48.7% individuals)

Oxyntocardiac mucosa (OCM) 
in 504 (47.1% individuals)

Cardiac mucosa (CM) in 713 
(66.6% individuals)



Langner et al. Histopathology 2014

� Association with the 
histological diagnosis of 
intestinal metaplasia at 
the GEJ (p<0.001)

� Association with the 
endoscopic diagnosis of 
GERD (p<0.001)

� No association with the 
endoscopic diagnosis of 
Barrett oesophagusThe presence of CM is related to the 

histological diagnosis of GERD!



Langner et al. Virchows Arch 2014

� Prevalence: 9.6% (103/1071)

� Significant associations with age 
(p<0.001) and body mass index (p=0.03)

� Association with proliferative changes of 
the squamous epithelium, such as basal 
cell layer hyperplasia (p=0.018), papillary 
elongation (p=0.047) and dilated 
intercellular spaces (p=0.005)

� Association with cardiac mucosa 

(p<0.001)

� Association with the endoscopic diagnosis 
of Barrett oesophagus (p<0.001)



Summary: histological GERD diagnosis

Markers of active 
disease (active or acute 
GERD)

Chronic consequences 
of GERD (chronic GERD)

Problem: The vast majority of endoscopists take their biopsies at the ”gastro-esophageal 
junction”, the ”squamocolumnar junction” or the ”ora serrata”, but they do not really 

know, whether they obtain the biopsies from the distal oesophagus or proximal stomach!
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Weusten et al. Endoscopy 2017

� The diagnosis of Barrett oesophagus is a 
combined diagnosis (endoscopy plus histology)

� Formally, the pathologist can no longer make 
a diagnosis of Barrett oesophagus alone

� We can only state “goblet cells present” and 
leave the rest to the endocopist (…compatible 
with Barrett oesophagus, provided the biopsy 
material was sampled within the distal 
oesophagus and the respective segment has a 
minimum length of 10 mm)

� Is this clever? Surely not, but it is easy…

� DD intestinal metaplasia of the cardia (which 
is extremely rare): always ask for additional 
biopsy material from the stomach



The morphogenesis of columnar epithelium within 
the distal oesophagus

Mc Donald  et al. Nat Rev Gastroenterol Hepatol 2014



McDonald et al. Cell Mol Gastroenterol Hepatol 2015

The goblet cell is 

the risk-indicating 

cell, but it is not the 

precursor cell of the 

neoplastic cascade 

(the background 

non-goblet cell 

epithelium is at risk) 
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Metaplasia–dysplasia–carcinoma sequence

Labenz et al. Dtsch Arztebl Int 2015



Metaplasia–dysplasia–carcinoma sequence

Haggitt et al. 1990



Features to recognise dysplasia and differentiate it 
from reactive changes (“metaplastic atypia”)

Regeneration Dysplasia

Inflammation ++ variable

Ulceration ++ variable

Surface maturation + -

Pleomorphism - +

Loss of polarity - +

Atypical mitoses - +

Abrupt transition - +

Surface proliferation variable ++

Mucin depletion variable ++



Low grade versus high grade dysplasia

Low Grade 
Dysplasia

(intraepithelial
neoplasia)

High Grade 
Dysplasia

(intraepithelial
neoplasia)



Indefinite for dysplasia – what is this?

� Should be diagnosed when the answer to the following questions 
is “no”

� Is this epithelium unequivocally benign or reactive?

� Is this epithelium unequivocally dysplastic (neoplastic)?

� Two main scenarios in which the diagnosis indefinite for 
dysplasia is made

� Biology, that is, mainly inflammation → repeat biopsy after anti-
inflammatory treatment

� Technical issues → short time repeat biopsy

� Should not be diagnosed too often…



Indefinite for dysplasia – what is this?

� Should be diagnosed when the answer to the following questions 
is “no”

� Is this epithelium unequivocally benign or reactive?

� Is this epithelium unequivocally dysplastic (neoplastic)?

� Two main scenarios in which the diagnosis indefinite for 
dysplasia is made

� Biology, that is, mainly inflammation → repeat biopsy after anti-
inflammatory treatment

� Technical issues → short time repeat biopsy

� Should not be diagnosed too often…

Frequency of histological findings suggesting 

dysplasia in  Barrett biopsies

• Indefinite for dysplasia <5% (better 2-3%)

• Low grade dysplasia <5% (better 2-3%)

• High grade dysplasia <5% (better 2-3%)



Lomo et al. Am J Surg Pathol 2009

� Synonym: basal gland dysplasia

� Often associated with classical dysplasia (low or high grade) or carcinoma

� DD metaplastic atypia (be cautious in tangential embedding)

� DD lateral extension from a carcinoma that is not seen in the biopsy piece / level of 
evaluation → cutting of deeper levels strongly recommended



Early Barrett‘s adenocarcinoma

� Latero-lateral expansion and bridging (“hand-in-hand” 
sign), back-to-back microglands, “dirty necrosis” in 
glands is suggestive, single cell invasion is not required

� Please note: no desmoplasia in mucosal adenocarcinoma

� Do not overlook angioinvasion



Summary of histological features

Metaplasia LG Dysplasia HG Dysplasia Carcinoma

Glands no branching no branching slightly irregular, 
branching 
uncommon

irregular, 
branching, bridging, 
cribriform

Surface maturation + - - -

Goblet cells ++ + / (+) (+) / - -

Nuclei small, basal elongated
(“pencillate”)

markedly enlarged, 
round

markedly enlarged, 
may be vesicular

Chromatin unaltered + ++ ++ / +++

Nuclear 
pleomorphism

- (+) + / ++ ++ / +++

Nuclear stratification - + ++ variable

Nuclear polarity retained retained lost lost

Nucleoli none none mainly small often prominent



p53 immunostaining as additional tool

Kaye et al. Histopathology 2010

Two principal 

patterns of abnormal 

p53 staining („all or 

nothing“):

Strongly positive (due 
to impaired protein 

degradation)

Completely negative 

(due to protein 
truncation, not 

recognized by the 
antibody)



Weusten et al. Endoscopy 2017
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Pimentel-Nunes et al. Endoscopy 2015



The pathologist‘s to do list in EMR/ESD 
specimens

� Accurate diagnosis of the lesion: dysplasia (low-grade versus high-

grade) or carcinoma (well/moderately versus poorly differentiated)

� In case of carcinoma, assess the depth of invasion, mucosal (pT1a) 

versus submucosal (pT1b) cancer, in case of the latter measure the 

depth of invasion into the submucosa in micrometres 

� Assess the margin (resection status) horizontally and vertically (refer to 

both in the pathology report)

� Carefully check for the presence of angioinvasion (L1, V1), by cutting 

several levels and/or immunohistochemistry (D2-40, CD31)



Disorganized (duplicated) muscularis mucosae: do 
not overdiagnose pT1b cancer

Squamous epithelium

Stroma

Submucosa

Normal Barrett

Submucosa

Stroma

Columnar epithelium / 
stroma M1

M2

M3

M4

SM



Kaye et al. Histopathology 2015

A, Low-power view showing split muscularis mucosa. B, Submucosal glands and 
large calibre thick-walled vessels indicate true submucosa. C, Thick-walled 

vessels and adipose tissue denoting true submucosa.

When you are not sure: use a desmin stain to highlight the two levels!



Take home messages

� The role of pathology in the diagnosis of gastro-
oesophageal reflux disease is limited currently

� Changes within the squamous epithelium reflect current 
(“active injury”) GERD, whereas changes below the 
squamocolumnar junction reflect the metaplastic 
consequences of GERD (“chronic injury”)

� The ESGE definition of Barrett oesophagus is a combined 
endoscopic and histological diagnosis



Take home messages

� Do not overdiagnose metaplastic atypia as low grade 
dysplasia, also try to reduce the use of the term “indefinite 
for dysplasia” (unless for technical reasons)

� p53 immunostaining may be of help in difficult cases and 
shows two distinct patterns: overexpression versus absent 
staining (“null type”)

� The work up of endoscopic resections (EMR, ESD) requires a 
systematic approach, the result of which should be discussed 
in the multidisciplinary team (e.g. within tumour boards)
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