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Overview
• Challenges of current clinical management
• Diagnosing columnar lined oesophagus
(Barrett’s oesophagus)
• Histological spectrum with special emphasis
on goblet cells
• Predictors of progression
• Importance of diagnosing low grade dysplasia
• Is there benefit in extending morphology
based risk assessment?
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Challenges for the current clinical management

BE = Barrett’s oesophagus , EA = Oesophageal adenocarcinoma
GERD = Gastro-oesophageal reflux disease
Reid JR et al. Nat Rev Cancer (2010); 10(2):87-101

Barrett’s oesophagus - Diagnostic criteria
• Endoscopy:
normal stratified squamous epithelium is
replaced by metaplastic columnar epithelium
and
• Histology:
– columnar epithelium (UK, Japan)
– intestinal metaplasia (US, Europe)
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The histological spectrum of oesophageal
columnar epithelium
A

B

C
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Paull A et al. (1976) NEJM 295(9):476-80

Squamous mucosa overlying columnar
crypts with IM ("buried metaplasia").

Oesophageal duct (arrow) amidst metaplastic
foci is diagnostic of Barrett’s mucosa.

Multilayered epithelium, a hybrid epithelium
with squamous and columnar elements.

Hybrid glands: basal cardia type glands
merging with metaplastic crypts.

Am J Surg Pathol 31(11):1733-1741, 2007
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The histological spectrum of Barrett’s oesophagus
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Intestinal metaplasia - Morphological phenotype

Complete type:
Goblet cells, Paneth cells
enterocytes with brush border.

Incomplete type:
Goblet cells and mucous cells of
varying sizes and shapes.
No brush border.

Intestinal metaplasia - Morphological phenotype

Few goblet cells

Abundant goblet cells
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Intestinal metaplasia - Molecular phenotype

Frequency of intestinal differentiation by immunohistochemistry

Intestinal metaplasia - essential for cancer risk?

NO:
– Kelty et al Scan J Gastroenterol (2007); 42(11):1271-4
• 712 patients with CLO (55% with IM, 45% no IM)
adenocarcinoma development: 4.5% vs 3.6%, p=ns

– Gatenby et al Scan J Gastroenterol (2008); 43(5):524-30
• 1034 patients with CLO (59% with IM, 31% no IM)
adenocarcinoma development: no difference between patients
with or without IM
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Intestinal metaplasia - essential for cancer risk?

YES:
– Westerhoff M et al Clin Gastroenterol Hepatol (2012);
10:1232-6
• 296 patients with CLO (60% with IM, 40% consistently no IM )

GC = goblet cell

High goblet cell density protects against
progression to adenocarcinoma
Hypothesis: Goblet cells - a potentially successful adaptive response by producing
a thick mucous barrier to acidic reflux which protect against cancer development.
Design: 3970 biopsies from 214 BE patients, total number of GCs and crypts;
number of crypts with ≥1 GC, mean number GC/crypt, % crypts with ≥1 GC.
Results: 32 patients progressed to cancer. Increased GCs in baseline biopsies with
dysplasia were significantly associated with protection from adenocarcinoma:
total number of GCs, mean number GC/crypt, number of crypts ≥1 GC and %
crypts ≥1 GC (all p<0.0001).
GCs in non-dysplastic biopsies were similarly significant for a protective association
in all comparisons (p= 0.007, 0.016, 0.0070 and 0.016, respectively).

K Golden et al Mod Pathol (2011); 24(S1):149A
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High goblet cell density protects against
progression to adenocarcinoma

K Golden et al Mod Pathol (2011); 24(S1):149A

Prediction of progression -

The Barrett’s oesophagus paradigm
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Predictors of progression
• Clinical factors
–
–
–
–

Age
Male gender
Adiposity
Duration of disease

• Endoscopic factors
– BE segment length
– Nodularity/visible endoscopic lesion/irregularities
– Length of hiatus hernia

• Histology

– Dysplasia

• Molecular factors

BE duration and endoscopic
‘irregularities’ risk factors for developing
HGD or cancer
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Grade of dysplasia – the current gold standard
for determining patient management

Cumulative incidence of oesophageal adenocarcinoma or
high grade dysplasia in Barrett’s with low grade dysplasia

Hvid-Jensen F et al N Engl J Med (2011); 365:1375-83
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Low grade dysplasia - Challenges
• Endoscopically invisible, flat
• Endoscopic sampling:
4cm Barrett’s = 20cm2 area
> 4 biopsies/quadrant at 1cm interval
> bx size 0.04cm2 x 64 = 2.56cm2
• Pathological diagnosis

‘Vienna’ classification
of gastrointestinal epithelial neoplasia
• Negative for dysplasia
• Indefinite of dysplasia
• Low grade dysplasia
• High grade dysplasia
• Suspicious of intramucosal cancer
• Intramucosal cancer
• Intramucosal cancer ‘at least’
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Criteria for diagnosing and grading dysplasia
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15%

75% downgraded
NDBE = non
dysplastic BE

Morphology based risk assessment
what could we measure?
• Degree, type of inflammation
• Type of metaplasia (intestinal, pancreatic …)
• Grade of dysplasia (predominant or worst?)
• Extent of dysplasia (diffuse vs focal)
• Morphometry (nucleus, stroma, vessels …)
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Grading inflammatory changes
Degree of
inflammation

Columnar epithelium

Squamous epithelium

Paull A et al. (1976)

Oesophagitis - a risk factors for
developing neoplasia in Barrett’s
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Presence of low grade dysplasia –
a risk factors for developing HGD or cancer

Extent of low-grade dysplasia - a risk factor
for developing oesophageal adenocarcinoma
Hypothesis: Extent of LGD and HGD are risk factors for progression to
carcinoma.

Methods: Baseline biopsies from 77 BE patients with dysplasia. The total
numbers of LGD crypts, HGD crypts and non-dysplastic crypts were counted.
Results: Mean proportion of LGD crypts/patient was significantly higher in
progressors (46.4%vs 26.0%, P= 0.037).
Mean number of HGD crypts/per patient and mean proportion of HGD crypts
per patient were not associated with carcinoma.
Conclusion: The extent of LGD is a significant risk factor for the
development of adenocarcinoma.
Only the presence (not the extent) of HGD is significantly associated
with a greater relative risk for development of carcinoma.
Srivastava A et al. Am J Gastroenterol (2007); 102:483-93
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Extent of dysplasia in progressors versus
non-progressors

Extent of high-grade dysplasia - a risk factor
for developing oesophageal adenocarcinoma
• 67 patients, diffuse HGD (> 5 crypts or in more
than 1 biopsy) vs focal HGD (≤ 5 crypts in 1 bx)
• Diffuse HGD: 3.7 fold increased risk of cancer

Patients with focal HGD
had significantly improved
cancer-free survival rates
(p < 0.001)

Buttar NS et al. Gastroenterology (2001); 120(7):1630-9
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Extent of high grade dysplasia does not
predict presence of cancer in the oesophagectomy.
Hypothesis: The extent of high grade dysplasia in Barrett's oesophagus
is a predictor of the presence of adenocarcinoma at the time of
oesophagectomy.
Methods: 42 BE patients with HGD who underwent oesophagectomy. All
biopsies and post-oesophagectomy sections were reviewed. The extent
of HGD was determined.

Results: 24 (57%) had unsuspected cancer at oesophagectomy.
Cleveland criteria: 10 of 21 (48%) patients with focal HGD had
carcinoma compared with 14 of 21 patients (67%) with diffuse HGD
(p=0.35).
Mayo criteria: 5 of 7 (72%) patients with focal HGD had carcinoma
compared with 19 of 35 (54%) with diffuse HGD (p=0.68).
Conclusion: The extent of high grade dysplasia, regardless of how
it is defined, does not predict the presence of unsuspected
adenocarcinoma at oesophagectomy.

Dar MS et al. Gut (2003); 52:486-9
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Computerized nuclear morphometry
for determining grade of dysplasia

Discriminating power of mean nuclear
area (MNA) and stratification index (SI)
MNA

SI = relative position of the
nucleus in the epithelium

Mean nuclear area
Stratification index
Mean nuclear volume

J Pathol 184:161-168, 1998
Mitotic activity index

J Pathol 190:177-183, 2000
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Combining stratification index and
Ki67 quantification/area

HGD
LGD
Disagreement case

Remaining Challenges to histologyguided care in patients with CLO
• Lack of a reproducible diagnostic classification
• Rates of progression from dysplasia to cancer
vary substantially between studies
• Heterogeneity of dysplasia requires large number
of biopsies to reduce sampling errors
• Use of dysplasia grades when trying to identify
risk stratification markers may ‘hardwire’
limitations of dysplasia classification into other
markers
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Will molecular markers be better for risk
assessment than histology?
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Risk factors for developing Barrett’s

Rate of progression
LGD to HGD/adenocarcinoma
• Wani S et al. Gastroenterology (2011); 14: 1179-86
– Multicentre US, 201 BE w LGD, mean follow up 6 years
– Incidence (HGD/AC): 1.83%/year (95% CI: 1.23-2.74)

• deJonge PJ et al Gut (2010); 59:1030-36

– Nationwide NL, 16,333 BE patients, endpoint HGD/AC
– Incidence (HGD/AC): 1.06%/year (95% CI: 0.68-1.67)

• Hvid-Jensen F et al N Engl J Med (2011); 365:1375-83
– Nationwide DK, 11,028 BE patients, 621 BE w LGD
– Incidence (HGD/AC): 1.27%/year (95% CI: 0.9-1.79)
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