


lamina propria of the oesophageal mucosa. As a result, there
is a 5–8% risk of lymph node metastases in patients with
tumours limited to the mucosal compartment, which is a
major reason why oesophagectomy is widely regarded as the
best method of treatment for patients having Barrett’s
oesophagus with intramucosal adenocarcinoma.23 26 32 In
contrast, some studies suggest that a vigorous surveillance
biopsy protocol is a practical and safe alternative to
oesophagectomy for patients with HGD.24 25 In a study by
Ormsby et al,23 75 oesophagectomy specimens were reviewed
by two gastrointestinal pathologists and one general surgical
pathologist and classified as either, intramucosal or sub-
mucosal adenocarcinoma.23 The level of interobserver agree-
ment for HGD versus intramucosal adenocarcinoma was only
fair (k= 0.42) and, most importantly, did not improve greatly
after establishment of uniform histological criteria (k= 0.5).
In my experience, there is a tendency for general pathologists
to overdiagnose intramucosal adenocarcinoma. Often, this is
because prominent architectural aberrations, such as crypt
budding and branching, are interpreted as evidence of
invasion, rather than simply complex in situ disease. My
personal practice is to diagnose intramucosal carcinoma only
when one or more of the following architectural features are
present:

N single cells or small clusters of tightly compact back-to-
back glands are present in the lamina propria

N there is a complex gland-in-gland or ‘‘cribriforming’’
pattern present, with evidence of an expansion of the
lamina propria and distortion of the surrounding crypts

N neoplastic cells or glands are present that show a back-to-
back or highly irregular architectural glandular arrangement,
which cannot be explained by the presence of pre-existing
Barrett’s glands, as previously defined by Ormsby et al.23

The presence of necrosis or desmoplasia is evidence in
favour of adenocarcinoma as well, although these features
are rarely present in carcinomas limited to the mucosa, and,

may not be present in submucosal invasive carcinomas
either.23 When in doubt, I advocate using the term ‘‘HGD
with foci suspicious, but not diagnostic, of intramucosal
adenocarcinoma’’ (which corresponds to category 4.3 in the
Vienna Classification System) and recommend that repeat
biopsies should be performed if this distinction is clinically
relevant.

Intramucosal versus submucosal adenocarcinoma
On occasion, dysplastic glands may be located in the
muscularis mucosa (fig 10). In this situation, the differentia-
tion of ‘‘misplaced’’ non-invasive glands from truly invasive
glands may be difficult. We must be cautious not to
overinterpret these findings, particularly if the glands contain
cytologically bland or only LGD changes, and the crypts are

Figure 8 Diagnostic algorithm for the differential diagnosis of epithelial atypia in Barrett’s oesophagus.

Figure 9 High-grade dysplasia in Barrett’s oesophagus with a focal
area highly suggestive of intramucosal adenocarcinoma. In the centre of
the field is a proliferation of small glands in a back-to-back
configuration, with little intervening lamina propria, which is difficult to
explain on the basis of involvement of pre-existing crypts. There is a
suggestion of isolated single cells in the lamina propria as well.
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not particularly distorted in shape. One reason for exercising
caution is that patients with Barrett’s oesophagus often
develop a new (superficial), more luminally situated, layer of
muscularis mucosa that directly underlies the region of
metaplastic columnar epithelium.33 Unfortunately, the nature
of the stroma that lies between the original (deep) and the
new muscularis mucosa has never been investigated. As a
result, it also remains unclear whether glands that penetrate
through the new muscularis mucosa should be considered to
be intramucosal or submucosal carcinomas. However, in a
recent study of 120 patients with early adenocarcinoma (13
with HGD and 107 with stage T1 adenocarcinoma) of the
oesophagus or gastroesophageal junction treated by oeso-
phagectomy in which outcome was stratified according to the
depth of tumour invasion, patients with tumours invading
the ‘‘new’’ muscularis mucosa had a similar outcome as those
with invasion into the original (deep) muscularis.34 Only 1%
of these patients had lymph node metastasis compared with
44% of the patients with tumours that penetrated into the
mid or deep portion of the original (‘‘true’’) submucosa.
These data suggest that the stromal space located between
the original and new muscularis mucosa represents ‘‘lamina
propria’’ and tumours that infiltrate this region should
probably be considered intramucosal, from a biological point
of view. Nevertheless, further studies are needed in this
regard.

Dysplasia and macroscopically visible lesions
Several studies have shown that the natural history and risk
of malignancy in Barrett’s oesophagus are highly dependent
on the macroscopic features of the dysplastic lesions.35 39 As a
result, the diagnosis and grading of dysplasia in Barrett’s
oesophagus should be carried out in conjunction with
knowledge of the endoscopic features of the patient.
Common macroscopic lesions include ulcers, nodules
(defined as an area of subtle mucosal elevation measuring
,l cm in diameter) and strictures. In a study by Hillman
et al,36 patients with one or more macroscopic lesions were
more likely to develop HGD and cancer than those without
endoscopically identifiable lesions. In a recent study by
Buttar et al,30 15 of 25 (60%) patients with dysplastic nodules
had cancer compared with only 17 of 25 (23%) patients
without nodules. In fact, the risk of cancer was increased by a
factor of 4 in patients who had visible nodules at endoscopy.
In a study by Montgomery et al,35 a higher proportion of
patients with Barrett’s oesophagus with ulcers had HGD or
adenocarcinoma than patients without ulcers, and the

presence of an ulcer with HGD increased the likelihood of
detecting carcinoma in a subsequent resection specimen.
Mucosal nodularity offers the opportunity for endoscopic
mucosal resection and the capability of assessing more tissue
than endoscopic biopsy samples.

Rarely, dysplasia in Barrett’s oesophagus may grow as a
well-defined polyp with an adenoma-like appearance.37 38

However, owing to the previously reported strong association
of these lesions with HGD and adenocarcinoma, and with
dysplasia in the surrounding flat dysplasia, these lesions
should be considered ‘‘polypoid dysplasia’’ rather than
‘‘adenoma’’.37 The term adenoma imparts a ‘‘benign’’
connotation to the lesion and may lead to undertreatment
by polypectomy rather than oesophagectomy.

Adjunctive markers in the diagnosis of dysplasia
Many studies have evaluated the potential utility of
immunohistochemical or molecular markers as adjunctive
methods in detecting dysplasia and in distinguishing reactive
from dysplastic epithelium in Barrett’s oesophagus.7 11 16 28 40–49

Most of the markers investigated have been linked, in some
capacity, to the pathogenesis of cancer and include those
associated with control of cell proliferation, intercellular
adhesion and tumour suppression, among others. Of the vast
array of markers evaluated, detection of DNA content
abnormalities by flow cytometry (aneuploidy or elevated 4N
fraction) and evaluation of mutations or loss of homozygosity
of the pl6 and p53 genes are the most promising potential
methods to help identify high-risk patients.7 50 Unfortunately,
none of these methods has been shown to be particularly
useful in differentiating non-dysplastic from dysplastic
epithelium in routine pathology practice. Other methods,
such as computerised quantitative pathology or measurement
of proliferation indices, have also been shown to decrease
diagnostic variability in this regard, but these methods have
not been standardised.28 41 Evaluation of p53 by immuno-
staining remains the most controversial.7 43 51

Proponents of p53 immunostaining as an adjunctive
diagnostic method state that the p53 gene is only rarely
mutated in non-dysplastic epithelium and that the frequency
of mutations has been shown to increase dramatically in
HGD and adenocarcinoma. Unfortunately, p53 over-
expression by immunohistochemistry can be detected in up
to 10% of cases considered to be morphologically negative for
dysplasia.43 51 53 In addition, several studies have shown a
high rate of false positive staining (up to 56%) in the absence
of p53 mutations, and a high frequency of false negative
staining as well (up to 30%).43 51 Non-specific binding of p53
to non-p53 mutation-related antigens may also lead to false
positive results. Furthermore, p53 results may vary substan-
tially depending on the specific type of antibody used. In fact,
certain types of mutations result in the production of a p53
protein that does not bind to some antibodies directed
against the wild-type protein.43 Finally, no known antibody,
or combination of antibodies, can detect all p53 mutations.
For these reasons, I do not advocate the use of p53
immunostaining in routine practice to help differentiate
regenerating from dysplastic epithelium in diagnostically
difficult cases.

However, recently, immunostaining for a-methylacyl-CoA-
racemase (AMACR), an antibody often used in the assess-
ment of diagnostically difficult atypical and potentially
neoplastic lesions of the prostate, has been shown to have a
high degree of specificity for detection of dysplasia
in Barrett’s oesophagus and inflammatory bowel disease.45

In a recent study by Dorer et al,45 AMACR was not detected in
any of 36 cases with Barrett’s oesophagus without dysplasia
(0%) but was positive in 38%, 81% and 72% of cases of LGD,
HGD and adenocarcinoma, respectively. In that study, three

Figure 10 Mucosal biopsy from a patient with Barrett’s oesophagus
(BO) showing low-grade dysplasia and the presence of atypical glands
in the superficial muscularis mucosa. The glands in the deeper portions
of the mucosa show an attenuated epithelium. However, this is not
uncommon in BO and should not be interpreted as evidence of
adenocarcinoma.

1036 Odze

www.jclinpath.com

 group.bmj.com on February 10, 2012 - Published by jcp.bmj.comDownloaded from 

http://jcp.bmj.com/
http://group.bmj.com/


‘‘indefinite’’ cases were also positive, but in the one case in
which follow-up information was available, adenocarcinoma
was detected on follow-up. Thus, AMACR immunostaining
may represent a potentially useful adjunctive method in
differentiating reactive from dysplastic epithelium in
Barrett’s oesophagus, but, in my opinion, requires validation
by other investigators before use in routine clinical practice.

SUMMARY
Despite the problems associated with detection and reprodu-
cibility, morphological evaluation of dysplasia in mucosal
biopsy specimens still remains the mainstay of surveillance
and treatment of Barrett’s oesophagus worldwide. Careful
attention to the cytological and architectural features of
dysplasia, as outlined earlier, and recognition of the extreme
degrees of regeneration that may occur in this condition, can
help minimise observer error. Use of consultants with
particular expertise in gastrointestinal pathology is highly
recommended before institution of definitive management in
patients with Barrett’s oesophagus with ‘‘atypical’’ biopsy
specimens. Fortunately, pathologists have a reasonably good
track record at detecting clinically relevant dysplasia, such as
HGD and intramucosal adenocarcinoma, lesions that usually
necessitate aggressive methods of intervention such as
endoscopic mucosal resection, mucosal ablation or surgical
resection. Adjunctive diagnostic methods, such as AMACR
immunostaining, are promising, but further studies are
needed to find either non-morphology-based or morphol-
ogy-based reproducible methods that can reliably help
stratify cancer risk in patients with Barrett’s oesophagus.
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