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Immunohistochemistry
Immunohistochemical markers of prostate carcinoma, including
prostate-specific membrane antigen (PSMA).
September 2005
by Rodney T. Miller, M.D., Director of Immunohistochemistry
Because of morphologic overlap between prostate
carcinoma and other carcinomas, immunostains may
be needed to correctly identifiy the primary site.
This month, we review commonly-used markers of
prostate carcinoma, and discuss our newest marker
prostate specific membrane antigen (PSMA).
Antibodies to prostate specific antigen (PSA) have
been around for a long time. PSA has excellent
specificity for prostate carcinoma. However, its sensitivity is not perfect, as a small but significant percentage of prostate carcinomas lack this marker
(roughly 9% according to some studies), a finding
that is more common in high-grade tumors. Since
these are often the most difficult to morphologically
distinguish from carcinomas of other primary sites,
PSA occasionally fails us as a marker of prostate carcinoma. There are a few other tumors and normal
structures that may express PSA, including breast
carcinoma (~9% according to one study), some salivary gland tumors (particularly mixed tumors and
salivary duct carcinoma, the latter sometimes presenting with metastatic disease), anal glands in
males, urethral glands, urachal remnants, areas of
cystitis cystica or cystitis glandularis, and Cowper's
glands. PSA has also been reported in 36% of
nephrogenic adenomas of the prostatic urethra. Rare
carcinomas arising from the posterior urethral
glands (Skene's glands) in females express PSA (as
well as prostatic acid phosphatase), and there are
reports of PSA reactivity in villous adenoma and
adenocarcinoma of the bladder, as well as Paget’s
disease involving the male external genitalia.
Prostate-specific acid phosphatase (PSAP, also
known as prostatic acid phosphatase) has also been
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H&E (A) of a needle biopsy from a bone lesion in a patient
with a history of prostate carcinoma. The PSA immunostain
performed in the original laboratory was negative (B), so the
case was referred to ProPath for additional immunostains.
These showed that the tumor cells were positive for PSAP (C)
and intensely positive for PSMA (D).

available as a marker of prostate carcinoma for many
years. In my experience it is more sensitive than
PSA, particularly in poorly differentiated prostatic
carcinomas. PSAP has also been described in the
same normal structures and extra-prostatic tumors as
PSA, except that PSAP is negative in breast cancer.
Additionally (and in contrast to PSAP), PSAP is
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PSMA staining of kidney tubules (A), liver sinusoids (B), and
neovasculature in renal cell carcinoma (C) and thyroid follicular adenoma (D).

positive in many rectal carcinoid tumors. This is an
important point to keep in mind, since some carcinoid tumors may mimic prostate adenocarcinoma
very closely. However, rectal carcinoid tumors are
easily distinguished from prostate carcinoma by carcinoid’s strong expresion of chromogranin and/or
synaptophysin, as well as the lack of PSA in rectal
carcinoids. Interestingly, PSAP has also been touted
as a marker of intravascular large B-cell lymphoma.

also been reported in the brain (weak), salivary
gland, subpopulation of proximal kidney tubules,
duodenal mucosa, and a subpopulation of neuroendocrine cells in colonic mucosa. Interestingly, normal endothelial cells reportedly do not express
PSMA (although I have personally seen PSMA staining of benign liver sinusoids), but neovasculature of
many different types of tumors expresses PSMA.
In summary, immunostains for PSA will miss a small
but significant percentage of prostate carcinomas,
and these tumors may often be recognized by
employing additional immunostains for PSAP and/or
PSMA. PSMA is particularly valuable for identifying poorly differentiated prostate carcinomas that do
not express PSA and PSAP. Finally, as with all other
immunohistochemical markers, it is important to be
aware of the spectrum of normal and abnormal tissues that are expected to stain with these reagents, to
avoid diagnostic pitfalls and potential misdiagnoses.

Because of the suboptimal sensitivity of PSA when
used alone as a marker of prostate carcinoma, I PSA and PSAP have been available for many years at
always order both PSA and PSAP in cases where ProPath, and we now offer immunostains for PSMA.
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