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Figure 8 Schematic representation of E-Cadherin protein, with the
extracellular domain (EC), Juxtamembrane Domain (JMD) and Catenin
Binding Domain (CBD), together with cleavage sites for matrix
metalloproteinase (MMP) and y-secretase, and the binding domain for
presenilin-1 (PS1). Antibodies against E-cadherin that recognize the
extracellular domain result in an absence of staining, while antibodies
against the cytoplasmic domain result in a nuclear staining.

in SPTs from 74% to 100% of the cases and variably from 15%
to 100% of the tumour cells." ' These antibodies are negative in
the surrounding normal pancreas. Glutamine synthetase shows
strong cytoplasmic immunostaining in SPT, in contrast to the
weak cytoplasmic staining observed in the surrounding normal
exocrine and endocrine pancreas."®

Thus, there is a strong correlation between mutations in the
b-catenin gene and the resultant aberrant protein expression in
SPT. While the vast majority (85-90%) of SPT show exon 3
mutations, 100% of cases show nuclear and cytoplasmic
immunoreactivity. In those cases not showing exon 3 muta-
tions, it is likely that mutations are present in other exons that
would account for the remaining 10-15% of cases.

Nuclear expression of B-catenin is extremely uncommon in
pancreatic neuroendocrine tumours."”

E-Cadherin

E-Cadherin is a calcium-dependent transmembrane glycopro-
tein, localised to zonula adherens junctions at the basolateral
surface in epithelial cells and is involved in cell—cell interaction.
Normal E-cadherin expression plays a key role in the main-
tenance of epithelial integrity and polarity function. The E-
cadherin molecule is composed of a cytoplasmic domain, a
single-pass transmembrane domain and an extracellular domain
that consists of five tandemly repeated cadherin-motifs sub-
domains with putative calcium-binding sites. The cytoplasmic
domain of E-cadherin interacts with the catenin molecules that
mediate its binding to the actin cytoskeleton (see fig 8).

E-cadherin binds to either B-catenin or y-catenin. E-cadherin
immunostaining is localised to and highlights the cell membrane
of normal cells of pancreatic ducts and acini as well as endocrine
cells.

There has been a recent flurry of publications on E-cadherin
expression in SPT.” ' '*?' In addition to some observing loss of
membrane expression, others have also noticed very character-
istic nuclear positivity for E-cadherin.”** Nuclear E-cadherin
expression was explored further in another set of tumours
(oesophageal squamous carcinomas), and in fractionation
studies, a fragment of the E-cadherin molecule was confirmed
to be intranuclear in location.”” Further to this, our group
showed that the staining pattern for E-cadherin in SPT is
dependent on the type of E-cadherin antibody used."” Use of the
antibody that recognises the extracellular domain of the E-
cadherin molecule results in an absence of staining in SPT
(complete loss membrane staining in all cases) (fig 9A,B), while
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Figure 9 Loss of membrane staining for E-cadherin in the primary solid
pseudopapillary tumour (SPT) (A) when using the antibody that
recognises the extracellular domain of the molecule. This is seen in 100%
of cases of SPT. This loss of membrane staining is also retained in
metastatic lesions where normal hepatocytes (top) show membrane
staining for E-cadherin, while the metastatic SPT is completely negative
(B).

use of the antibody that recognises the cytoplasmic domain
results in nuclear positivity (fig 10)."

Nuclear immunoreactivity of E-cadherin with loss of mem-
branous staining was found in all cases studied, using an
antibody that recognises the intracytoplasmic domain of E-
cadherin.” ** Cytoplasmic immunoreactivity with variable dot-
like pattern” '® or a complete loss of membrane staining and
absence of cytoplasmic immunoreactivity was seen using an
antibody against the extracellular domain of E-cadherin.” ** The
significance of dot-like E-cadherin cytoplasmic positivity in SPT
is not known; however, cases of gastric cancer with some types
of CDH1 gene mutations have led to Golgi accentuation of E-
cadherin immunohistochemistry.

Approximately 30% of pancreatic neuroendocrine tumours
have also been documented as showing nuclear immunoreac-
tivity for E-cadherin using the antibody to the intracytoplasmic
domain and loss of membrane staining with the antibody to the
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Figure 10 Application of the E-cadherin antibody raised against the
cytoplasmic fragment yielding strong nuclear staining. There is usually
complete concordance when both E-cadherin antibodies are used.

extracellular domain." Thus, nuclear E-cadherin positivity is not
the exclusive preserve of SPT and can be seen in pancreatic
neuroendocrine tumours, Merkel cell carcinomas and approxi-
mately 50% of clear cell renal cell carcinomas.” **

Thus, it is important to be aware of the E-cadherin antibody
that is employed in the work-up of SPT, as different
immunohistochemical results will be obtained.

The rationale for the consistent E-cadherin aberrations is not
clear cut. It has been suggested that p120, an E-cadherin
regulator, rather than mutations of the CDH1 gene, may be
responsible for dysregulation of E-cadherin protein in SPT.”

E-cadherin immunohistochemistry is of diagnostic value in all
cases of SPT as all cases will show either nuclear positivity or
absence of membrane staining depending on the antibody that
is employed.

CONCLUSION
Table 1 summarises the immunohistochemical findings of SPT
and its lookalikes.

As can be seen from the discussion, there have been several
markers that have been employed in the immunohistochemical
work-up of SPT. This brief overview is not intended to be all
encompassing but rather to highlight the important antibodies

Take-home points

» Solid pseudopapillary tumours (SPT) may show histological
overlap with other tumours such as endocrine tumours.

» The key immunohistochemical markers in the evaluation of
SPT are: CD10, progesterone receptor, synaptophysin, -
catenin and E-cadherin.

» [-Catenin staining of 100% of SPT is cytoplasmic and nuclear,
and is reflective of mutations in the gene.

» E-Cadherin immunostaining is dependent on the type of
antibody used: nuclear staining is seen with the antibody to
cytoplasmic domain, while complete loss of membrane
localisation is encountered with the antibody to the
extracellular domain.

» The immunoprofile of CD10 +ve, PR +ve, B-catenin
cytoplasmic and nuclear +ve, E-cadherin nuclear +ve/
membrane loss is virtually diagnostic of SPT.

and their immunoreactivity with SPT. It is worth reiterating
that most SPT are readily recognised morphologically, but
predominantly solid variants, those with a significant clear cell
component and needle biopsy material, can all be quite
challenging. In the case of metastatic renal cell carcinoma or
malignant melanoma, an appropriate clinical history is ideal;
however, there are times when this information is not forth-
coming. With regards to morphologically diagnostic cases, it is a
moot point whether any immunohistochemistry needs to be
performed at all. It is perhaps advisable to perform confirmatory
immunohistochemistry if these tumours are not encountered
frequently, even though the diagnosis of SPT may be obvious.
As with most tumours, a panel of markers is advocated, and the
results thereof need to be correlated with morphology and
clinicoradiological information. It is important to remember
that one antibody or marker alone cannot identify SPT; hence a
prudent panel of markers is advocated. Although further
analysis of the expression of different members of the wnt
pathway in renal cell carcinoma is still required, a tumour that
is CD10 positive, displays cytoplasmic and nuclear B-catenin
immunolabelling, and shows nuclear E-cadherin expression
with the antibody to the cytoplasmic domain and loss of
membrane staining with the antibody to the extracellular
domain is likely to be a SPT.

Competing interests: None.

Table 1 Common immunohistochemical panel of antibodies for solid pseudopapillary tumour (SPT) and its mimics

Antibody SPT PET ACC RCC MM

CD56 Focally positive in up to 100% Positive in 25-50% Positive Positive Positive

CD10 Positive in 80% Positive in up to 10% Positive Positive Positive

PR Positive Positive Positive Negative Positive

Synaptophysin Positive in up to 70% Positive 100% Positive Negative Negative

-Catenin Nuclear/cytopositivity 100% Nuclear/cytopositivity in rare cases ? ? ?

E-cadherin Nuclear* 100% Nuclear* 30% ? Nuclear* 50%— Nuclear not described
clear cell variant
only

Loss of membrane staining 100%
100%

Retention of membrane staining 95—

Retention of Occasional membrane
membrane staining  loss
in majority

*Nuclear immunoreactivity with the antibody to the cytoplasmic domain of E-cadherin.

ACC, acinar cell carcinoma; cyto, cytoplasmic; MM, malignant melanoma; PET, pancreatic endocrine tumour; RCC, renal cell carcinoma.
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