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evaluating biopsy features, and likely differ between biopsy and 
resection specimen, as the context and extent of disease makes 
it much easier to evaluate in larger specimens. Thus, the thresh-
old to diagnose intramucosal carcinoma is, in general, higher 
in a biopsy than in a resection specimen especially in Western 
countries. 

It is also apparent that pathologists use different thresholds 
for defining invasion into the lamina propria (6). This is also an 
issue that has been of interest in gastric lesions (7-12) but is im-
portant in both gastric lesions and in Barrett’s esophagus with 
advances in both endoluminal imaging (13,14) and endoscopic 
treatments (15-17). 

For all of these reasons, we see an increasing need for har-
monization so that outcome studies are internationally inter-
pretable. While endoscopic resection/endoscopic submucosal 
dissection treatment in BE was not accepted in the USA as 
readily as it was in Europe, it is now considered the standard of 
care for Barrett’s-associated early neoplasia (high-grade dys-
plasia and early invasive carcinomas) in the USA (18). For low 
grade dysplasia, many observers argue that since low grade 
dysplasia can be found at the edge of higher grade lesions, it is 
also reasonable to manage low-grade dysplasia by endoscop-
ic resection if a lesion is endoscopically visible (19). Previous-
ly esophagectomy was considered appropriate treatment for 
high-grade dysplasia.

Since most mucosal neoplasms are associated with a  favor-
able outcome (15-17), a large number of cases assessed similar-
ly will be required to determine which prognostic features are 
valid regarding recurrence, but our ability to compare studies 

Evaluating dysplasia (intraepithelial neoplasia), and distin-
guishing it from the earliest signs of intramucosal carcinoma 
in the gastrointestinal tract, is problematic due to a  combina-
tion of both inter-and intraoberserver variations, differences in 
criteria and terminology, and also because different pathways 
exist in different organs. Other than those in the large bowel, 
these have not been well characterized. Barrett’s epithelium is 
particularly notable in this respect, as it includes intestinal, gas-
tric and mixed pathways, but these various phenotypes have 
never been fully characterized. Until this occurs, it is impossible 
to utilize a  workable grading system as the criteria cannot be 
the same for each pathway. In the large bowel this difficulty was 
apparent in the setting of colitis-associated dysplasia/intraepi-
thelial neoplasia in 1983 (1) and confirmed in Barrett’s mucosa 
in subsequent studies in 1988 and 2001 (2,3). Efforts to refine 
diagnostic criteria (2,4,5) are limited by several factors. Specif-
ically, early neoplastic lesions have tended to be evaluated as 
a continuum rather than in specific pathways, or combinations 
of pathways. Different observers have different thresholds for 
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Table 1. Phenotypic classification by expression of mucins (MUC5AC, MUC6, MUC2) and CD10 (modified from (53). All markers 
are scored as following: negative = 0-4 % reactivity, 1+ = 5-30 %, 2+ = 31-60 %, 3+ >60 %. Some tumors have a phenotype 
that is either entirely gastric (green box) or enterily intestinal (orange box), while a small proportion have no identifiable (non-
classified) phenotype (large blue box). However, many tumors express both gastric and intestinal phenotypes (lower right) and 
these may be either predominantely intestinal (below and to the left of the blue boxes=, or predomintantely gastric (above and 
right of the blue boxes). The blue boxes themselves indicate tumors that express roughly equal quantities of both intestinal and 
gastric markers, varying from minimal (grade 1 of each) to grade 6 (abundant expression of both). Noteworthy that with degree 
of neoplasia entirely and predominantely intestinal phenotypes become lesser and entirely gastric differentiated tumors are seen 
more often together with a marked proportion of mixed phenotypes predominantely gastric (53). In practice, the routine use of 
immunohistochemistry outside from studies is not recommended.

MUC5AC + MUC6 combined score (scored 0-3)

negative 1+     2+   3+    4+   5+    6+

MUC2
+

CD10
combined score 

(scored 0-3)
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1+

2+
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4+
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completely intestinal phenotype

mixed phenotype
(gastric predominant)

mixed phenotype
(intestinal predominant)

is hampered by lack of any classification system of lesions. The 
fact that neoplasia in Barrett’s  esophagus is relatively uncom-
mon will likely be even more important when applied to early 
submucosal carcinomas. Until there is more precise understand-
ing of pathways with use of harmonized terminology, it will be 
impossible to correlate individual features with outcome, as has 
been done in other organ systems with great success (20,21). 
There are no comprehensive detailed descriptions that allow 
differentiation between different epithelial subtypes or the 
grades of dysplasia/intraepithelial neoplasia and carcinomas 
occurring within them. Those that do exist are described in rel-
ative terms - more of this and less of that. Although this is to 
a large extent inevitable whenever spectra of changes occur, it 
does make grading far more problematic. 

We reviewed a set of slides of early neoplasia (low grade/high 
grade dysplasia/ IEN and mucosal carcinoma) in the columnar 
lined (Barrett’s) esophagus in an attempt to better define the 
issues that have resulted in this relative chaos, and, if possible, to 
propose a template upon which outcome studies can be based. 
We did not focus on whether there was background intestinal 
metaplasia (19,22) since, in daily practice, it is irrelevant to this 
issue, but did include lesions of the distal esophagus and cardia/
esophago-gastric junction, as these must be dealt with as a con-
tinuum since both are amenable to endoscopic treatment. Nor 
did we concentrate on reactive changes.

Our reasoning for this review was that published criteria have 
been limited in both recognizing variant dysplasia patterns 
(23-29) that are now better defined than in the time of early 
inter-observer studies, and in using different systems to classi-
fy early (mucosal) invasion. Furthermore, now that endoscopic 
treatment is the treatment of choice, diagnosing high grade 
dysplasia and early carcinoma no longer equates with anticipat-
ing an esophagectomy. Pathologists have therefore become less 
reluctant to diagnose them (sometimes to the point of overdi-
agnosis (30)). Indeed endoscopic management already extends 
to low grade dysplasia in some centers, so the threshold for en-
doscopic intervention is also changing, and its effectiveness will 
need to be assessed prospectively. There are several published 
schemes to address depth of invasion of intramucosal lesions 
and submucosal carcinomas (5,31,32). These are especially per-

tinent in reviewing endoscopic mucosal resection and submu-
cosal dissections (31,33-36). However, assessment of submuco-
sal disease was not a thrust or intended endpoint for our review. 

Using a highly selected series of slides to reflect the diversity 
of changes found in dysplastic Barrett’s mucosa utilizing both 
biopsies or endoscopic resections, the aim of this study was 
therefore to define the types of epithelium in which dysplasia 
arose, and to examine the criteria we use particularly in sepa-
rating LGD from HGD or mucosal carcinoma, as these are cur-
rently the areas on which endoscopic therapy is based. Despite 
the demonstrated poor reproducibility in separating HGD from 
intramucosal carcinoma in biopsies (6,37,38), pathologists do 
seem to attempt to include this distinction in their reports, the 
implication being that intramucosal carcinoma is one feature 
that is more likely to be associated with deeper invasion, and 
therefore an increased chance of an unsuccessful complete 
endoscopic excision. We therefore reviewed our criteria used 
in making this distinction when the opportunity arose.

CASES REVIEWED

We reviewed biopsies or EMRs from 100 patients compiled 
from our respective institutions. Cases were drawn from both in-
stitutional archives and from those referred for consultation, so 
are not representative of any population. We classified each case 
for the types of epithelium in which dysplasia arose as a con-
struct to uncover issues in grading. From analyzing our routine 
archives in Bayreuth we know that almost 5% of cases with Bar-
rett’s neoplasia show mixtures with or pure gastric differentia-
tions whereas typically intestinal differentiation is encountered 
in Barrett’s neoplasia. In Baltimore and Toronto, with a large con-
sultation practice such lesions account for about 10% of Barrett 
neoplasia. It seems that those showing gastric differentiations 
with or without an intestinal component may account for diag-
nostic difficulties in routine practice. Using mucin antibodies 
routinely would probably lead to detection of larger proportion 
of gastric differentiation but we would not advocate this prac-
tice at the present time. For phenotypic classification by expres-
sion of mucins, see table 1. 
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metaplasia in particular. However, dysplasias were found in-
volving esophageal ducts and glands. These appeared to be 
secondarily involved from more widespread surface chang-
es so were not interpreted as arising specifically from those 
structures. As in melanoma, such secondary involvements 
were not taken as invasion per se.

Mixed types of dysplasia
These were combinations of either intestinal and gastric 

dysplasia or multiple types of gastric dysplasia as defined 
above. One pattern is that occurring with the combined pres-
ence of intestinal (goblet cells) and surface gastric foveolar 
mucinous epithelium, which historically was called “incom-
plete” intestinal metaplasia. As this is the most common pat-
tern of goblet cells in non-dysplastic mucosa, and is there-
fore the type most frequently used to make a diagnosis of BE 
in those countries in which goblet cells are still an intrinsic 
part of the diagnosis of BE, (especially North America but 
also parts of Europe) this was not surprising. It is also well 
recognized that higher grades of dysplasia may differentiate 
towards intestinal type mucosa even when the less dysplastic 
lesion did not have these changes, akin to many mixed type 
gastric carcinomas. 

Combinations of gastric types of dysplasia were also en-
countered, by far the most common being those associated 
with foveolar dysplasia and those with pyloric gland dysplasia. 

GRADING OF DYSPLASIA

Throughout we have accepted that crypt (pit) dysplasia (23, 24) 
can be encountered if the criteria for low or high grade dyspla-
sia are fulfilled (other than surface involvement), and that surface 
maturation does not preclude this diagnosis although additional 
care does need to be taken to ensure that lesions are not reactive. 

1. Conventional Intestinal-Type Dysplasia 

A. Low-Grade Dysplasia (Figures 1A-D)
Low-grade Dysplasia Architectural features 
- Glandular architectural features that are similar to those en-

countered in non-dysplastic Barrett’s esophagus with lamina
propria between glands.

Low-grade Dysplasia Nuclear features
- Stratified, hyperchromatic nuclei that reach the surface
- No round nuclei
- Preserved nuclear polarity

B. High-grade dysplasia (Figures 2A-C)
High-Grade Dysplasia Architectural Features 
- Features that are not altered from that which can be seen in

non-dysplastic Barrett’s  esophagus (and a  key feature when
considering mucosal carcinoma)

High-Grade Dysplasia Nuclear Features
- Stratified hyperchromatic nuclei that reach the surface of the

epithelium
- Rounded hyperchromatic nuclei
- Loss of nuclear polarity

C. Features Indicative of Lamina Propria Invasion 
(Figures 2D-2F)
- Nuclear features of low or high grade dysplasia as outlined

above with any of the following:
- Single or groups of cells between pre-existing glands
- Intertubular fusion of glands / lateral expansion (lateral growth

of glands)

Variants of dysplasia
We attempted to define the types of differentiation that 

neoplasia displayed and our categories are based on our col-
lective experience rather than outcome studies. This involved 
assessing differentiating cells within the dysplasia such as 
goblet cells, foveolar cells, the presence of both, the presence 
of pyloric gland nuclei and cytoplasm, and sometimes the 
presence of specialized gastric mucosa (parietal and chief cells 
= oxyntic mucosa). Combined (mixed) forms of neoplasia were 
also noted. 

Grading dysplasia in Barrett’s Mucosa 
For the purposes of this discussion, we divided columnar 

dysplasia into the subgroups found from the preceding sec-
tion, with examples of each. Nuclear features included those 
showing intestinal type stratified nuclei akin to those in a col-
orectal adenoma, those with a monolayer of small hyperchro-
matic nuclei described with various terms (25,28,29,39), exam-
ples that exhibit features analagous to those in both foveolar 
and pyloric gland adenoma (40,41), and also fundic gland 
dysplasia, cases lacking surface involvement (23,24), and cases 
showing surface extension remote from the main lesion. For 
each of these types of lesion, we attempted to define criteria 
for low and high-grade dysplasia, and criteria for invasion into 
the lamina propria (or beyond if this was feasible - intramu-
cosal carcinoma involving invasion into the lamina propria or 
into or through the duplicated muscularis mucosae). 

RESULTS

We identified what appeared to be areas of epithelial neopla-
sia showing differentiation along one type of epithelium, and 
those that appeared to be admixed with more than one type 
of neoplastic mucosa. As this series of cases was specifically 
chosen to illustrate unusual pathways and did not represent 
consecutive cases, no precise attempt is made to provide the 
proportion of cases showing those changes, as such figures are 
meaningless in this context. 

Evaluation was based on hematoxylin and eosin (H&E) stain-
ing but for illustrative purposes below we have included images 
showing MUC immunostaining (42) from other cases. However 
MUC or other histochemical or immunochemical methods were 
not routinely used to separate these, there currently being no 
reason to do this if differentiation can be identified on an H&E 
section. Whether this is correct, or of any clinical or prognostic 
significance, remains to be determined. Nevertheless, given the 
rarity of some of the various types of differentiation, many will 
be far more comfortable using MUC immunostaining to confirm 
their initial impression. It may be of value particularly in separat-
ing tangential sectioning pyloric gland dysplasia from low grade 
foveolar dysplasia, as nuclear features can be quite similar. 

Pure epithelial subtypes
These included 
a) dysplasia arising in “complete” intestinal metaplasia (i.e. no

foveolar type mucous secreting cells and containing absorp-
tive type cells and often Paneth and/or Kulchitsky cells in ad-
dition)

b) gastric types of dysplasia that included foveolar dysplasia,
pyloric gland dysplasia (similar to changes found in pylor-
ic gland adenoma), and oxyntic dysplasia. We did not find
dysplasia involving pancreatic metaplasia/heterotopia or
multilayered epithelium in this series of cases, although it is 
not unreasonable to propose that at least some of the gas-
tric variants of dysplasia could have arisen from pancreatic



   157 ČESKO-SLOVENSKÁ PATOLOGIE 3 I 2016

Figure 1. A. Intestinal type dysplasia. In 
rare examples, intestinal type low-grade 
dysplasia resembles a  colonic tubular ad-
enoma, as in this case, sometimes even 
interpreted as adenomatous changes. The 
nuclei are “pencillate”/elongated, hyper-
chromatic and are all oriented perpen-
dicular to the basement membrane. H&E 
(200x). B. This is a detail of image A. Note 
that the nuclei are stratified and that goblet 
cells are easy to identify. There are Paneth 
cells in the upper left part of the field. H&E 
(400x). C. This example of low-grade dys-
plasia with intestinal differentiation shows 
a  typical density of glands and the pits 
form tubules the same size as those in non-
dysplastic columnar mucosa. Note that, 
although goblet cells are readily identified, 
there are gastric foveolar cells admixed 
such that it can be viewed as a mixed type 
of dysplasia (“incomplete intestinal”). H&E 
(100x). D. Intestinal type low-grade dys-
plasia. This is the surface. Note in this case, 
there are some surface foveolar cells such 
that the dysplasia is mixed in the manner of 
incomplete intestinal metaplasia. Note that 
the nuclei are hyperchromatic at the sur-
face but retain their polarity but show an 
abrupt transition to the adjacent non-neo-
plastic epithelium. H&E (400x).

Figure 2. A. Intestinal type high-grade 
dysplasia. Goblet cells are easily seen in 
this example, which shows stratified nu-
clei reaching the luminal surface. H&E 
(200x). B. There is also a  transition to 
rounded more pleomorphic nuclei and 
loss of nuclear polarity (bottom left). H&E 
(400x). C. This image shows not only loss 
of nuclear polarity of round pleomorphic 
nuclei and a goblet cell, but there is neu-
roendocrine differentiation (Kulchitsky 
type cells) in the center of the field, a fea-
ture that probably informs the capacity 
of Barrett-associated columnar epithelial 
dysplasia to give rise to neuroendocrine 
carcinomas, as seen also in the colon. It 
is noteworthy that Barrett’s  epithelium 
often has a  greater density of neuro-
endocrine cells than stomach or colon. 
H&E (400x). D. Mucosal carcinoma. Note 
that the atypical tubules extend laterally. 
Some contain luminal necrosis (those in 
the inner muscularis mucosae). H&E (40x). 
E. In this example of intramucosal carci-
noma, tiny tubules proliferate between
normally sized tubules and some of the
glands show lateral expansion H&E (100x). 
F. In this example of intramucosal carci-
noma, the disturbed gland architecture
is the key to separating the findings from
those of high-grade dysplasia. There is no 
desmoplasia. H&E (100x).
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- Abundant apical mucin cap of neutral mucin in cells
- No loss of nuclear polarity

B. High-grade dysplasia, Gastric Foveolar 
and Nonstratified Type (Figures 3C-3D)

High-grade Dysplasia, Gastric Foveolar Type, Architectural Fea-
tures
- Glands more crowded and smaller than those seen in normal

columnar-lined esophagus
High-grade Dysplasia, Gastric Foveolar Type, Cytologic Features
- A cytoplasmic foveolar mucin cap may be seen accompanied

by rounded extremely hyperchromatic nuclei
- Small tubules with a  monolayer (non-stratified/”non-adeno-

matous”) hyperchromatic nuclei showing open chromatin
with dense peripheral condensation and inconspicuous nu-
cleoli

- Loss of nuclear polarity

C. Features Indicative of Lamina Propria Invasion (Figures
3E-3F)
- Nuclear features of low or high grade dysplasia as outlined

above with any of the following:
- Single or groups of cells between pre-existing glands
- Intertubular fusion of glands/ lateral expansion
- Architectural cribriforming beyond that seen in non-dysplas-

tic BE

- Architectural cribriforming beyond that seen in non-dysplas-
tic Barrett’s esophagus

2. So-called Gastric Type or Foveolar Dysplasia 

There are two types of dysplasia that can be termed gastric
type (and these differ somewhat from pyloric/cardiac type 
below), one of these akin to the pure foveolar type seen on 
the surface of gastric fundic gland polyps or gastric adenomas 
that arise in uninflamed gastric mucosa or in patients with fa-
milial adenomatous polyposis (43-46) and a second type that 
has been described as “non-adenomatous”(29) to underscore 
the arrangement of nuclei in a  monolayer in contrast to the 
pattern in overtly intestinalized Barrett-associated dysplasia. 
We did not identify a low-grade form of this latter type of dys-
plasia and believe some lesions described as a low-grade form 
instead show pyloric gland type differentiation (see section 3, 
below).

A. Low-grade Dysplasia, Gastric Foveolar Type 
(Figures 3A-3B)

Low-grade Dysplasia, Gastric Foveolar Type, Architectural Features
- Similar to those seen in non-dysplastic columnar mucosa with 

changes seen on the surface
Low-grade Dysplasia, Gastric Foveolar Type, Cytologic Features
- Slightly stratified, oval hyperchromatic nuclei

Figure 3. A. Foveolar type low-grade dys-
plasia. In this example the surface nuclei 
are hyperchromatic and each cell contains 
abundant neutral mucin in the manner of 
gastric foveolar cells. Lesions such as this 
are seldom encountered in our practice and 
most lesions with foveolar differentiation 
are classified as high-grade dysplasia.H&E 
(100x). B. Higher magnification of the le-
sion seen in 3A, showing the nuclear detail 
H&E (200x). C. This example of foveolar type 
high-grade dysplasia shows surface loss of 
nuclear polarity and foveolar type mucin. 
It was encountered at the surface of a car-
cinoma.H&E (400x). D. Detail shows closely 
packed tubules with a  monolayer of basal 
hyperchromatic nuclei with loss of polarity 
(loss reproducibility between adjacent nu-
clei and loss of relationship to the basement 
membrane). Some observers regard this 
type as “non-adenomatous” rather than fo-
veolar since the cells have mucin character-
istics of intestinalization but lack stratified 
nuclei. Notice that more stratified nuclei are 
present at the left part of the field. A small 
amount of foveolar mucin is seen in the cells 
at the lower right of the field. This type of dif-
ferentiation is similar to that encountered in 
pyloric/cardiac differentiation but features 
more hyperchromatic nuclei.H&E (200x). 
E. Foveolar type intramucosal carcinoma.
Note the small round glands (high-grade
dysplasia) deeper down and the surface
foveolar epithelium that is focally maturing
so resembles low grade foveolar dysplasia.
However, the deep glands at the right are
angulated with a disturbed complex archi-
tecture and beginning to invade the lamina 
propria. There is no desmoplastic response.
H&E (100x). F. Foveolar type intramucosal
carcinoma. This is high magnification of
the area in question in Figure 3E. The nuclei 
have also acquired more prominent nucleo-
li. H&E (200x)
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Figure 4. A. Pyloric/cardiac gland dyspla-
sia. This lesion presented as a nodule. The 
closely packed tubules with focal pit dila-
tation and relatively pale appearance are 
features of pyloric gland differentiation. 
H&E (40x). B. This is an example of low-
grade pyloric dysplasia, showing closely 
packed tubules with “ground glass” cyto-
plasm rather than foveolar type neutral 
mucin, and also have small round uniform 
basal nuclei. H&E (100x). C. High-grade 
dysplasia. The nuclei are less hyperchro-
matic than those in intestinal and fove-
olar type dysplasia. In this example, they 
have become large and have become 
stratified at the top of the field with focal 
cribriform pattern (middle right edge of 
photograph). H&E (200x). D. Detail shows 
a gland in the center with low-grade fea-
tures but to the left the features are those 
of high-grade dysplasia with pyloric dif-
ferentiation. Nucleoli are visible left and 
bottom.H&E (400x). E. The lower part of 
the field shows low-grade pyloric dyspla-
sia whereas the top shows high-grade fea-
tures with more pleomorphic nuclei that 
lose polarity. H&E (100x). F. Pyloric/cardiac 
gland dysplasia intramucosal carcino-
ma. This example show a  few low-grade 
glands and the right, high-grade dysplas-
tic changes on the surface and sufficiently 
complex cribriform architecture in the 
center to diagnose intramucosal carcino-
ma. H&E (100x). G. Pyloric/cardiac gland 
dysplasia, intramucosal carcinoma. The 
cribriform zone in the center has effaced 
the lamina propria.H&E (100x) H. This 
is a  detail of the zone in question from 
Figure 4G. The gland in the center shows 
complex crypt budding, a feature of early 
invasion.H&E (200x).

3. Dysplasia with Pyloric Gland/Cardiac Gland 
Differentia-tion (Figures 4A-4H)

A. Low-Grade Pyloric/Cardiac Dysplasia
Low-grade Dysplasia, Pyloric Gland/Cardiac Gland 
Differentiation, Architectural Features
- Glands more crowded, more densely packed and often small-

er than those seen in normal columnar-lined esophagus
Low-grade Dysplasia, Pyloric Gland/Cardiac Gland Differentiation, 
Cytologic Features
- Round nuclei (not hyperchromatic)
- Minimal elevation of nuclei from base of cell into cytoplasm

- Pale, eosinophilic cytoplasm with ground glass features (rath-
er than an apical mucin cap or goblet cell differentiation) or
residual pyloric/cardiac type mucus

- Cuboidal epithelial features
- Densely packed glands with uniform pattern (cysts can be ob-

served in some cases)
(Immunohistochemistry: Muc6 positive throughout most of
the thickness of the mucosa although the surface may not
stain, Muc5AC stains the surface layer for in most cases)

B. High-Grade Pyloric/Cardiac Dysplasia
High-grade Dysplasia, Pyloric Gland/Cardiac Gland Differentia-
tion, Architectural Features
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4. Lesions with chief cell differentiation

We have only encountered rare such lesions in the tubular
esophagus and they are also rare in the stomach (47,48). An ex-
ample is shown in Figures 5A-5B.

5. Any of the above types of differentiation can be mixed

Pure intestinal dysplasia is probably less common than dys-
plasia in incomplete intestinal metaplasia in which dysplastic 
goblet cells are typically admixed with foveolar differentiation 
(akin to the differentiation see in non-dysplastic incomplete 
intestinal metaplasia), and also similar in many respects to the 

- Glands more crowded and smaller than those seen in normal
columnar-lined esophagus

High-grade Dysplasia, Pyloric Gland/Cardiac Gland Differentia-
tion, Cytologic Features

- Criteria as in LGD but with loss of polarity of the nuclei, which
may also have hyperchromasia and pleomorphism (such ar-
eas can be highlighted with Ki67 stain). The hyperchromasia is 
usually less than that encountered in the gastric-type pattern
outlined above.

C. Features Indicative of Lamina Propria Invasion
- Seen above on LGD/HGD plus clear lamina propria invasion or 

intertubular fusion of glands/ lateral expansion.

Figure 5. A. Dysplasia with chief cell dif-
ferentiation. This unusual lesion has fea-
tures of gastric lesions believed to have 
oxyntic or chief cell differentiation with 
deep eosinophilic cytoplasm and small 
round basal nuclei. Note, however, that 
the surface has stratified nuclei like those 
in intestinal type dysplasia.H&E (40x). B. 
Dysplasia with chief cell differentiation. 
Note the angulated tubules, many con-
taining cells with grey cytoplasm like that 
found in the chief cells of oxyntic mucosa. 
H&E (200x).

Figure 6. A. Dysplasia with mixed differ-
entiation. This tangentially embedded 
biopsy shows high-grade dysplasia with 
a  host of types of differentiation. At this 
magnification there is a  suggestion of 
goblet cells as well as of foveolar cells. An-
gulated glands are not a necessarily a sign 
of invasion in this tangential example. H&E 
(100x). B. It is easy to detect loss of nuclear 
polarity in this example of high-grade dys-
plasia. H&E (200x). C. This is a MUC2 (same 
lesion as that seen in Figures 6A and 6B) 
highlighting abundant goblet cells. MUC2 
(200x). D. This is a  CDX2 (same lesion as 
that seen in Figures 6A and 6B) showing 
occasional immunoreactive nuclei. CDX2 
(200x). E. This is a  MUC5 that highlights 
foveolar mucin (same lesion as that seen 
in Figures 6A and 6B). MUC5AC (200x). 
F. This is a  MUC6 that highlights pyloric
gland mucin (same lesion as that seen in
Figures 6A and 6B). MUC6 (200x).
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6. Lack of Pit involvement - Extension of Dysplasia Along
Surfaces Away From the Main Focus

Surface spread can involve any subtype of dysplasia, and 
most commonly has features of low-grade intestinal type dys-
plasia with retained nuclear polarity. The underlying pits lack 
dysplasia, and there is often a junction with them. This pattern 

gastric differentiation can be encountered in colorectal dysplas-
tic polyps, usually of the serrated variety. 

However, many lesions display differentiation along many 
of the above noted lines of differentiation, an impression con-
firmed by mucin core protein labeling studies (42). Examples 
of dysplastic lesions showing several lines of differentiation are 
shown in Figures 6A-6F.

Figure 7. Lateral (surface) spread over the columnar epithelial 
surface. In this image, the surface shows dysplastic epithelium 
with loss of nuclear polarity and nuclear rounding that charac-
terize high-grade intestinal type dysplasia but the lesion sits atop 
oxyntic mucosa. Adjoining biopsies showed more classic high-
grade dysplasia. Such lesions are often seen at the edge of inva-
sive carcinomas that spread into the cardia region. H&E (100x).

Figure 8. This example of nondysplastic Barrett mucosa 
shows features similar to those seen in serrated colorectal 
polyps, especially the microvesicular variant. H&E (100x).

Figure 9. A. This “nonadenomatous” dys-
plasia contains glands with serrated con-
tours, as do [H&E (100x)] (B) intestinal and 
[H&E (100x)] (C) pyloric/cardiac dysplasia 
in some instances. We have encountered 
a singular case that would appear to show 
[H&E (100x)] (D) [H&E (40x)], (E) [H&E 
(200x)] dysplasia and carcinoma (F) with 
a serrated appearance [H&E (200x)].
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Future studies need to show the clinical significance of such 
components in Barrett’s neoplasia.

DISCUSSION

As endoscopic analysis and treatment of columnar esophageal 
lesions progresses, we hope to provide more uniform assessment 
of early lesions in our patients. Even in the US, where endoscop-
ic treatment for high-grade dysplasia has been accepted more 
slowly than in the rest of the world (51), strides have been made 
in demonstrating that it is as effective as esophagectomy and 
that most HGDs and intramucosal carcinomas are amenable to 
endoscopic treatment. Further, many observers believe that per-
sistent low-grade dysplasia should also be managed by some sort 
of mucosal ablation (19). When patients fail to benefit from (even 
repeated) radiofrequency ablation (16,17), other modalities can 
be offered without resorting to esophagectomy (52). As such, if 
pathologists can recognize additional patterns of low grade dys-
plasia in routine biopsies, we have a great opportunity to ensure 
that patients undergo ablation with the goal to reduce the bur-
den of esophageal adenocarcinoma. As such, we have offered ex-
amples of dysplasia showing patterns of differentiation that have 
not been traditionally emphasized in Barrett’s  esophagus, but 
that are present in some biopsies from columnar lined esophagi. 
Noteworthy that gastroenterological guidelines of Barrett’s start 
to implement histological criteria as well (54).

We realize that the criteria we have offered are not evidence 
based but rather a  summary of our collective experience and 
hope others will be able to use them as a framework in prospec-
tive studies. They are based on our observation of consultation 
cases and the difficulties posed by variant patterns and we in-
tend this as a template for future studies and refinements.
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is difficult to grade but is typically a marker for higher –grades 
of neoplasia in adjoining tissue that may or may not have been 
sampled (Figure 7). A similar pattern can be seen in large bowel 
adenomas.

7. Serrated Pattern of Dysplasia

Since nondysplastic Barrett’s esophagus can display features 
that resemble a sessile serrated adenoma/polyp (Figure 8), it 
would seem reasonable that a serrated pathway to neoplasia 
should exist in the esophagus. Such serrations can be found 
in intestinal, foveolar, and pyloro-cardia type mucosa wheth-
er dysplastic or non-dysplastic, so is seems to be more a com-
plicating pattern rather than a  unique and specific subtype; 
indeed flat small bowel mucosa is serrated so may reflect re-
version to a  very basic or fundamental epithelial pattern of 
differentiation.

 The morphological criteria are therefore less precisely defined 
(27) other than appearing serrated. As Barrett’s neoplasia often
shows a mosaic pattern of various differentiations, it can be ex-
tremely difficult to precisely identify all of these components.
It has been suggested that foveolar (29) and serrated features
(published in abstract form; (49)) convey additional risk com-
pared to classic intestinal dysplasia but the data remain incom-
plete. An illustrated case (27) believed to have features akin to
traditional serrated adenoma lacked the ectopic crypt foci that
characterize traditional serrated adenoma(50).

Based on our review, any of the forms of dysplasia noted 
above can show foci with serrations (Figures 9A-9C). Lesions 
akin to traditional serrated adenomas would be expected to 
show features of classical intestinal dysplasia with palisading 
nuclei. Such lesions would be regarded as low grade dysplasia. 
Defining lesions akin to sessile serrated adenoma/polyps is vir-
tually impossible since such lesions are defined by architecture. 
We have seen rare esophageal biopsies with serrated features 
that appear to be dysplastic or early carcinomas (Figures 9D-9F) 
but are unable to offer criteria for grading them. 
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