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patients with Barrett’s Oesophagus 

at risk to develop adenocarcinoma

Endoscopic surveillance 
with biopsies

for risk stratification



Barrett’s
on biopsy



Hvid-Jensen F. NEJM 2011, de Jonge P. Gut 2014; Dutch Barrett guideline

NDBE LGD HGD Cancer

A proportion of patients  with Barrett’s Oesophagus 
develop adenocarcinoma

Risk of progression Non Dsyplastic Barrett’s epithelium to cancer is low  ~0.3- 0,6 % / year

Progression: dysplasia (precursor stage) – carcinoma sequence

Path diagnosis of Low Grade Dysplasia on surveilllance: high risk factor for progression



up to 80% downstaged
0.5% progression per year

15% confirmed
13% progressie per jaar

Curvers W. Am J Gastroenterol 2010

Diagnosis of low grade dysplasia subject to variation



Follow-up in months

9.1% per jaar

0.6% per jaar

Duits L. Gut 2014

LGD

IND

NDBE

Confirmed LGD is a high risk factor for progression



• International guidelines recommend that ‘all cases of Barrett’s dysplasia should
be confirmed by a second EXPERT gastro-intestinal pathologist’

• NO definition of EXPERT gastro-intestinal pathologist’ exist

• demographic factors (training, diagnostic setting) that accurately predict
diagnostic performance at expert level remain unknown.

Observer variability has led to need for expert review

NDBE LGD HGD

Quantify expertise & 
homogeneous interpretation



LANS / national network oesophageal neoplasia

National digital pathology panel

Optimise standard of BE histopathology

Accomodate review for all dysplasia cases in the
Netherlands

Homogeneous expert interpretation by large 
group of pathologists (n = 15) from 9 hospitals

Digital platform



Quantify expertise of 5 ‘core’ pathologists

10 years of BE experience | work in teaching hospital environment |  
> 10 BE cases per week  | >25% dysplastic | Collaborated before on 

Amsterdam Barrett’s advisory committee

expert panel that has prospectively reported BE pathology sign out 
against clinical outcome



Digital = conventional microscopy



Digitale = conventionele microscopie







Develop quality criteria for assessing BE biopsies



Expand panel from 5 -15 pathologists

Set I: 60 slides, 2 
-4 rounds

Group

discussion

Set II: 60 cases, 2 
rounds

Group

discussion

Set III: 40 
referral-cases 

1 round

Group

discussion

Set IV: 40 
referral-cases 

1 round

Group

discussion



What difficulties are we talking about?
Obvious Non-dysplastic Barrett’s:



…obvious dysplastic Barrett’s



Dysplasia or no dysplasia?



Dysplasia or no dysplasia?







5 core pathologists 10 GE pathologists

Set I

Set I

Set II

Set II

300 LANS cases
Building a diagnostic algorithm for future cases

Group discussion consensus Dx = 
GS Dx

Group discussion consensus Dx = 
GS Dx

Using consensus Dx GS Dx

Using consensus Dx GS Dx
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Single slide set (HE)

Whole endoscopy
slide set (HE + p53)

Single slide set 
(HE + p53)

Whole endoscopy
slide set (HE + p53)
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4 rounds: digital vs conventional microscopy

2 rounds: generate benchmark values for quality criteria

2 rounds: interobserver agreement with(out) p53

2 rounds: meet benchmark?



2013 – 2018:
15 pathologist

assessed

31500 slides
generating

6000 diagnoses

All 15 pathologists adhering
to expert benchmark criteria



LGD dysplasia in the Netherlands:
Online case review request

Protected webform on www.barrett.nl

Gastroenterologist
or

pathologist



the original glass slides 
sent to a central lab (HE and p53)

Digitised
Online

Send out for digital assessment



digital assessment

p53 IHC



send

All diagnoses are collected
by a data manager 

Conclusion with consensus 
diagnosis is formulated

&
sent to endoscopist

treating patient



If no consensus 
online consensus meeting 
with panel pathologistssend



national network oesophageal neoplasia CASE REVIEW Cases

Referral diagnosis)        NDBE
IND
LGD

HGD

15 (6%)
65 (25%)
158 (62%)
17 (7%)

255

Confirmed Dx 155 (61%)

Altered Dx 100 (39%)

Downstaged 61 (61%)

Upstaged 39 (39%)



the original glass slides 
sent to a central lab (HE and p53)

Digitised
Online

Send out for digital assessment



digital pathology  quantify expertise set up homogeneous expert digital pathology platform



A global survey of BE diagnostic accuracy

international network ?

55 participating pathologists, 5 continents,
> 6,000 individual case diagnoses

 international variation in assessment BE 



van der Wel et al. (in preparation)



Reference panel ‘core’ pathologists

expert panel that has prospectively reported BE pathology sign out 
against clinical outcome  

> 10 years of BE experience | work in teaching hospital environment | 
> 10 BE cases per week  | >25% dysplastic | Collaborated before on 

Amsterdam Barrett’s advisory committee



DEMOGRAPHIC FEATURES REFERENCE PANEL (N=4) AND
STUDY PATHOLOGISTS (N=51)



ALL DIAGNOSTIC ASSESSMENTS (H&E STAGE) (55 
PATHOLOGISTS; >3,000 CASE DIAGNOSES)





MULTIVARIATE ANALYSIS OF DEMOGRAPHIC PREDICTORS ON 
DIAGNOSTIC PERFORMANCE

 H&E digital slide review p53 stained slide review 

Characteristic  Odds ratio 
(95%CI) 

 Odds ratio  
(95% CI) * 

‘Protective’ factors     

Age/experience 
  Any age/0-4 years experience 
  Disproportionately more experience to age 
  5+ years experience commensurate with age 

  
1.00 
1.00 (0.63-1.59) 
0.50 (0.33-0.77) 

  
1.00 
1.46 (0.88-2.44) 
0.89 (0.55-1.43) 

Interest in Whole slide imaging 
  No  
  Yes  

  
1.00 
0.71 (0.48-1.06) 

  
1.00 
0.84 (0.56-1.27) 

‘Risk’ factors     

District general hospital work setting 
  No 
  Yes 

  
1.00 
1.74 (1.14-2.67) 

  
1.00 
1.46 (0.92-2.30) 

Number Barrett’s cases viewed per week 
  0-4 
  5-9 
  10-19 
  20+ 

  
1.00 
1.42 (0.91-2.25) 
1.20 (0.77-1.87) 
1.60 (0.88-2.91) 

  
1.00 
1.75 (1.07-2.85) 
1.75 (1.08-2.82) 
0.92 (0.44-1.92) 

Guidelines used 
  North American 
  British 
  Japanese 
  Other 

  
1.00 
1.20 (0.74-1.95) 
1.24 (0.54-2.84) 
1.32 (0.92-1.90) 

  
1.00 
1.06 (0.62-1.82) 
0.43 (0.18-1.21) 
1.15 (0.79-1.68) 

 
 

  
 

  

 Reduced odds              Increased odds            Reduced odds              Increased odds  

     

 1 

     

 1 

 
Subjective interpretation Variation in diagnostic accuracy
55 pathologist compared to gold standard diagnosis





Manual delineation

No dysplasia

Dysplasia
• Low grade
• High grade



First experiment concentrate on nuclear features
process collections of image patches containing nuclei

Each slide divided into smaller 
images (500 × 500 pix) 

Each small image = a collection of 
patches (27 × 27 pix)

A patch contains a nucleus 
in the center 



Use multiple instance learning with deep learning for feature 
extraction and classification

Annotated  21  cases 

• 9 training set 
• 6 validation set
• 6 test set



Experiments were repeated 5 times

computer performance vs gold standard diagnosis

45,5- 97,8 %

Variation in diagnostic accuracy 55 pathologists
compared to gold standard diagnosis

excellent intraobserver!

Not an expert yet



Optimal risk stratification in Barrett’s Esophagus related dysplasia

• second opinion ; panel

• training pays off

• at least 5 years of experience

• use p53 IHC

Digital pathology

• comparable to glass slide diagnostics

• Excellent platform for panel diagnostics and international collaboration

Computational pathology

Conclusions





Computational pathology 
will prove to be an important 
aid for pathologist 
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