
Benign mimics of prostatic adenocarcinoma
Kiril Trpkov

Department of Pathology and Laboratory Medicine, Calgary Laboratory Services and University of Calgary,
Rockyview General Hospital, Calgary, AB, Canada

Benign mimics present either as common challenges in daily routine practice or may cause diagnostic dilemmas
because some are less commonly seen and one may be less familiar in recognizing them. There are a multitude
of mimics of prostatic adenocarcinoma, which may represent normal gland structures, benign proliferations,
atrophic lesions, hyperplastic or metaplastic changes, and inflammatory processes. Some of them are
preferentially found in certain anatomic areas of the prostate, either confined to the prostate, or outside of the
gland. Various benign mimics of prostatic carcinoma may be also evaluated based on their morphologic
similarity to Gleason patterns 3–5 of prostatic adenocarcinoma. Most of the mimics are easily recognizable in
larger specimens, such as TUR of the prostate or radical prostatectomy specimens, but they may pose
diagnostic problems when the evaluation is done on limited tissue, such as needle-core biopsies or if prostate
specimens are infrequently encountered in practice. Therefore, before signing out a report with a diagnosis of
prostatic carcinoma, pathologists should carefully consider and rule out the various benign lesions that may
mimic carcinoma. This is particularly relevant in the current prostate biopsy practice which relies on using
extended biopsy core templates. The awareness and familiarity with the characteristic features of the mimics and
judicial use of additional ancillary tests, including immunohistochemistry can prevent overdiagnosis and false-
positive interpretation. This review provides a contemporary update on the broad spectrum of the benign
prostatic lesions that can mimic prostate adenocarcinoma, outlines their key morphologic and immunohisto-
chemical diagnostic features, and provides a diagnostic, pattern-based approach in establishing a correct
diagnosis and distinguishing them reliably from prostatic adenocarcinoma.
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Introduction

Reliable and accurate diagnosis of many benign
mimics depends not only on the morphologic skills
of the pathologists, but also on the proper technical
handling and processing of the biopsies and other
prostate specimens. The diagnostic prowess of the
pathologist will be significantly increased if several
preanalytical pitfalls can be avoided, particularly
regarding core biopsy handling, excessive core
fragmentation, technical tissue processing, including
poor fixation, overstained or poorly stained slides,
and excessively thick biopsy core sections. Distin-
guishing the benign mimics from prostatic adeno-
carcinoma is of paramount importance, because a
false-positive, incorrect diagnosis may lead to ser-
ious patient care and medicolegal consequences.

This is particularly important when one deals with
limited tissue specimens, such as needle core biopsy.
In broad terms, benign mimics of prostate cancer
may represent constituents of normal anatomy,
benign glandular proliferations, various patterns of
atrophy, hyperplasia, metaplasia, and inflammatory
processes (Table 1). The most common
adenocarcinoma-like benign lesions of prostate con-
sist predominantly of small gland proliferations,
such as atrophy, partial atrophy, postatrophic hyper-
plasia, adenosis (or atypical adenomatous hyperpla-
sia), and basal cell hyperplasia. Some have found
that partial atrophy and benign crowded glands
(Figures 1a and b) were the most common benign
mimics of prostatic carcinoma in needle biopsy
specimens.1 Some of the mimics may be found
within the prostate gland, while some are typically
found exclusively outside of the gland or at the gland
periphery. The benign mimics may also be distin-
guished based on their similarities with the different
morphologic patterns of cancer. In keeping with the
recommendations of the International Society of
Urologic Pathology (ISUP) Consensus Conferences
on Gleason grading of prostatic carcinoma in 2005
and 2014,2,3 benign cancer mimics may generally
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represent: (i) individual and well-formed glands
(small acinar proliferations) that mimic Gleason
pattern 3; (ii) cribriform, fused and poorly formed
glands, similar to Gleason pattern 4; and (iii) solid
and individual cell (non-glandular) proliferations,
mimicking Gleason pattern 5 (Table 2). The benign
proliferations forming small glandular (or acinar)
formations mimicking Gleason pattern 3 cancer,
comprising individual and well-formed neoplastic
glands, are the most common ones. The spectrum
and the differential diagnosis of the benign mimics of
prostate cancer in various types of specimens have
been covered in several previous reviews and
studies.1,4–8

The objective of this review is to provide a
contemporary update on the spectrum of the benign
prostatic lesions that can mimic prostatic adenocar-
cinoma and to outline their key morphologic and
immunohistochemical diagnostic features. We hope
that this will help pathologists develop a pattern-
based approach in recognizing the benign mimics of
cancer and appreciate the main diagnostic pitfalls in
establishing a correct diagnosis, which will ulti-
mately increase the diagnostic accuracy in reliably
recognizing and correctly diagnosing the benign
carcinoma mimics.

Atrophy (Simple Atrophy, Postatrophic Hyperplasia,
Partial Atrophy)

Atrophy of the prostate is a common and age-related
process, although it has been documented as early as
the second decade of life.9 The main morphologic
variants of atrophy include: (a) simple atrophy; (b)
postatrophic hyperplasia (also labeled ‘lobular
atrophy’ by some); and (c) partial atrophy.
Simple atrophy can also show cyst formation.10
Sclerotic atrophy, another morphologic category
characterized by prominent fibrotic component has

also been documented in the early literature.11

Combined or admixed patterns of atrophy are
frequently encountered.

Simple atrophy. Simple atrophy is the most com-
mon morphologic variant and in general, the term
‘atrophy’ is typically used to designate simple
atrophy. The pathogenesis of atrophy is still
unknown, but atrophy is often associated with an
accompanying inflammation.12,13 The inflammatory
infiltrates, which are mostly chronic, are often found
within and around the foci of atrophy; in contrast,
inflammation is infrequently seen in the foci of
prostatic adenocarcinoma. There is no conclusive
evidence that patients with atrophy have an
increased risk of either harboring or developing

Table 1 Classification of the benign mimics of prostatic carci-
noma based on the anatomic origin or the type of process they
represent.

Normal anatomy Hyperplasia

Seminal vesicles Basal cell hyperplasia
Cowper’s glands Verumontanum gland hyperplasia
Paraganglia Clear cell cribriform hyperplasia

Atrophy Metaplasia

Simple Nephrogenic metaplasia
Partial atrophy Mucinous metaplasia
Postatrophic hyperplasia

Benign proliferations Inflammatory process

Adenosis (AAH) Chronic inflammation
Sclerosing adenosis Granulomatous prostatitis

Malakoplakia

Figure 1 Benign crowded glands. Benign crowded glands showing
back-to-back arrangement may be a reason for concern, particu-
larly on needle biopsy (a). At low magnification a sharp and non-
infiltrative border can be seen (left), as well as an irregular, non-
uniform shape of the acini. Two-cell-layer lining of the glands can
be focally appreciated at higher magnification, along with the
bland nuclei without macronucleoli (b). The luminal border is not
sharp and straight, but undulating and feathery, as typically seen
in the benign glands. Although focal luminal granular secretions
are present, there are no crystalloids and blue mucin.
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prostatic carcinoma or precursor lesions.14,15 Atro-
phy is typically found incidentally in various
prostatic specimens. Although atrophy is common
in the peripheral zone, it may also be seen in the
central zone and in the transitional zone. Atrophy of
the benign prostatic glands can also occur after
treatment with antiandrogens and radiation, which
typically results in a diffuse (or global) glandular
atrophy.

On low power examination, atrophy demonstrates
lobular and noninfiltrative growth and simple
atrophy and postatrophic hyperplasia have a baso-
philic (or blue) appearance on H&E, caused by the
scant cell cytoplasm and crowded, bland-appearing
nuclei, with increased nucleus-to-cytoplasm ratios.
The glands usually show irregular or angulated
shapes and are generally the same size or slightly
smaller than the adjacent nonatrophic glands. One of
the key morphologic hallmarks of atrophy is the
reduction of the cytoplasmic volume, resulting in
almost complete absence of the luminal epithelial
cells (Figures 2a and b). The cells usually have small
nuclei and inconspicuous nucleoli. The nuclei often
extend to the full height of the lining cells. Focal
nucleolar prominence may sometimes be seen in the
acinar cells, representing a reactive change mostly
seen in the diffusely inflamed areas.13 Cystic dilata-
tion can be seen in areas of simple atrophy, but more
typical foci of simple atrophy are often found
adjacent to or in continuity with the cystic areas.
The term cystic atrophy is applied to glands that
exhibit sharp luminal borders and generally lack
infoldings (Figures 2c and d). The cysts may appear
more crowded when arranged back to back.

Postatrophic hyperplasia. Postatrophic hyperplasia
is a variant of atrophy that consists of crowded and
relatively compact clusters of small, atrophic acini,
often arranged around a larger and dilated ‘feeder’
duct (Figures 2e and f).(16,17) The acini are lined by
cuboidal secretory cells that typically lack apical and
lateral cytoplasm, have small to mildly enlarged
nuclei and show an increased nucleus-to-cytoplasm
ratio when compared with the adjacent benign

epithelial cells. The smaller glands are often clus-
tered in a grape-like manner around the larger duct,
imparting a lobular appearance to the lesion, which
some have referred to as ‘lobular atrophy’. The
stroma surrounding postatrophic hyperplasia may
be sclerotic or elastotic. Postatrophic hyperplasia
may rarely be considered a mimicker of prostatic
adenocarcinoma, primarily because of its crowded
appearance, and the key diagnostic features include
the retained lobular architecture with the identifica-
tion of the feeder duct, the overall basophilic
appearance, and often the finding of sclerotic
peripheral areas.

Partial atrophy. Partial atrophy may be the most
problematic of all variants of atrophy because it may
be confused with low-grade prostatic carcinoma.18,19
Although the foci of partial atrophy may retain the
lobular architecture, they may also show more
disorganized and irregular growth (Figures 3a and
b). Partial atrophy also lacks the basophilic appear-
ance typically seen in simple atrophy and posta-
trophic hyperplasia. The glands in partial atrophy
typically display pale and clear cytoplasm, and the
nuclei of the secretory cell often appear spaced apart,
with scant apical cytoplasm and abundant pale
lateral cytoplasm (Figure 3c). The nuclei are small
and show cylindrical or elongated shapes. The
nucleoli are typically inconspicuous, but occasion-
ally they can be more prominent, although not as
prominent as the macronucleoli of the malignant
cells.20 The basal cells may be inapparent or quite
patchy. The foci of partial atrophy are frequently
seen adjacent to or admixed with the foci of simple
atrophy, which may aid in their recognition. Fine
luminal granular secretions may often be seen, but
luminal crystalloids or blue mucin are usually
lacking.

Although the basal cells are typically present in
the atrophic lesions, in partial atrophy they may be
difficult to appreciate. In such cases, the stains for
high molecular weight cytokeratin (HMWK), such as
34βE12 and Cytokeratin 5/6, or the nuclear p63
staining may be helpful in highlighting the basal

Table 2 Benign mimics may show similarities with prostatic carcinoma Gleason patterns 3–5

Pattern 3 Pattern 4 Pattern 5

Atrophy Basal cell hyperplasia Granulomatous prostatitis
Partial atrophy Clear cell cribriform hyperplasia Malakoplakia
PAH Paraganglion
Adenosis Xanthoma
Sclerosing adenosis
Basal cell hyperplasia
Mucinous metaplasia
Nephrogenic metaplasia
Seminal vesicle
Cowper’s glands
Mesonephric hyperplasia
Distorted rectal tissue
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Figure 2 Various morphologic patterns of atrophy. Atrophy or simple atrophy is composed of glands generally showing non-infiltrative
growth that have a basophilic (or blue) appearance on H&E (a); normal acini can be seen on the right. The cells have scant cytoplasm and
bland-appearing nuclei, with increased nucleus-to-cytoplasm ratio and inconspicuous nucleoli (b). Simple atrophy can also show cyst
formations (cystic atrophy), which can focally be prominent with more crowded glands arranged back to back (c,d). The glands exhibit
sharp luminal borders and generally lack infoldings. Postatrophic hyperplasia is a variant of atrophy that consists of crowded and
relatively compact clusters of small, atrophic acini, often arranged around a larger dilated ‘feeder’ duct (e). The acini are lined by cuboidal
secretory cells that typically lack apical and lateral cytoplasm, have small to mildly enlarged nuclei and show an increased nucleus-to-
cytoplasm ratio (f).
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cells and confirming the benign nature of the
glands.18,19,21 Simple atrophy and postatrophic
hyperplasia typically show complete and circumfer-
ential staining with the basal cell antibodies and they
are usually negative for alpha-methylacyl-coenzyme
A racemase (AMACR). However, immunohistochem-
istry is only rarely needed to recognize these lesions.
In contrast, partial atrophy typically shows patchy
and often very focal immunoreactivity for the basal
cell markers (Figure 3d). In the foci of partial atrophy
not all atrophic glands will demonstrate basal cells;
among the positive glands, the staining can be
incomplete, frequently marking only rare basal cells.
The absence of basal cells in some of the glands in
the partial atrophy should not be misinterpreted as a
microfocus of prostatic carcinoma. AMACR may also
be frequently positive in the foci of partial atrophy,
further mimicking the immunoprofile of prostatic
carcinoma.21,22 When individual glands show a

‘malignant’ profile (negative HMWK, positive
AMACR), one should always evaluate the totality
of all morphologically similar glands, instead of
focusing on the ‘malignant’ profile of individual
glands or small gland clusters.

Differential diagnosis. Prostatic adenocarcinoma
with atrophic features,23,24 and low-grade or
transition-zone carcinomas25 (Gleason pattern 3)
can be distinguished from atrophy based on the
infiltrative growth, frequent component of usual
acinar carcinoma, amphophilic or eosinophilic (not
basophilic) cytoplasm, greater degree of cytologic
atypia including prominent nucleoli, and complete
lack of basal cells, shown by immunohistochemistry.
Atrophic glands may frequently exhibit corpora
amylacea, but they typically do not contain luminal
crystalloids, wispy blue mucin and granular secre-
tions, which are frequent luminal contents of the

Figure 3 Partial atrophy. Partial atrophy often shows lobular and non-infiltrative growth comprising pale and bland appearing acini (a).
The glands can vary in size and show more disorganized and irregular growth (b). The acini usually show pale to clear cytoplasm, and the
nuclei often appear spaced apart, with scant apical cytoplasm and abundant pale lateral cytoplasm. The nuclei are bland and the nucleoli
are typically inconspicuous (c). In the foci of partial atrophy not all atrophic glands will demonstrate basal cells by HMWK; among the
positive glands, the staining can also be incomplete, frequently marking only scattered basal cells (d). AMACR may also show focal
reactivity in some of the acini of partial atrophy, further mimicking the immunoprofile of prostatic carcinoma.

Modern Pathology (2018) 31, S22–S46

Benign mimics of prostatic adenocarcinoma

S26 K Trpkov



neoplastic glands. Atrophic acini that exhibit visible
reactive nucleoli within the areas of inflammation
(particularly acute inflammation) can be confused
with prostatic adenocarcinoma exhibiting atrophic
pattern23,24 or flat type of high-grade prostatic
intraepithelial neoplasia (PIN). AMACR may also
be focally positive in the acini exhibiting reactive
changes. However, the nucleoli are typically more
prominent both in atrophic prostatic adenocarci-
noma and in high-grade PIN with flat pattern than in
atrophy.

Adenosis (Atypical Adenomatous Hyperplasia)

Adenosis, or atypical adenomatous hyperplasia, is
one of the most common benign lesions that may be
confused with prostatic adenocarcinoma, and is
predominantly seen on needle biopsy or on
TURP.26–29 The lesion morphologically simulates
low-grade prostatic carcinoma of the transition zone
(Gleason pattern 3). It has been postulated that many
of the originally described Gleason pattern 1 cancers,
seen in larger specimens prior to the use of
immunostains, may have actually represented ade-
nosis. Adenosis has a predilection for the transition
zone and the periurethral area. Accordingly, it has
been identified more frequently on TURP (1.5 to
19.6%) than on needle core biopsy (less than 1%);1 it
is also present in about 20 to 60% of radical
prostatectomies.

It is characterized by a localized proliferation of
crowded and small, closely-spaced glands, arranged
in circumscribed clusters or nodules. Adenosis may
particularly cause diagnostic challenges in needle
core biopsy specimens, because it is generally seen
less often in biopsies and it is frequently sampled
incompletely (Figures 4a and b). Adenosis may show
a pseudoinfiltrative growth in limited needle biopsy
cores, with only a portion of the whole lesion
represented. Although adenosis usually shows wor-
risome and crowded architecture, the cytology
generally appears bland and benign, blending with
the morphology of the adjacent benign glands.
Although the biologic significance of adenosis is
unclear, it is considered a benign lesion which
carries no increased risk for prostatic carcinoma or
high-grade PIN. In support of its benign nature,
TMPRSS2-ERG gene fusion and ERG protein expres-
sion have not been found in adenosis of the
prostate.30

At scanning magnification, adenosis is character-
ized by lobular proliferation of crowded, small
glands exhibiting back to back growth, with absent
or minimal infiltration into the surrounding stroma
(Figures 4a–c). Within the glandular nodule, there is
often an admixture of larger and more irregular acini
with papillary infoldings, which share identical
nuclear and cytoplasmic features as the smaller
glands. A rare, non-circumscribed variant of adeno-
sis, labeled ‘diffuse adenosis of the peripheral zone’,

was also described.31 At higher magnification, the
cells show minimal cytologic atypia, and often
contain abundant pale to clear cytoplasm and
benign-appearing nuclei with inconspicuous
nucleoli (Figures 4b and d). The glands typically
show a fragmented or patchy basal cell layer, which
can be difficult to appreciate on light microscopy.
Corpora amylacea are commonly found in the
adenosis in contrast with the prostate cancer.
Although the nucleoli of the cells in adenosis may
be up to medium-size and typically inconspicuous,
in some cases occasional more prominent nucleoli
can also be seen.32 Focal luminal crystalloids, dense
secretions and rarely blue mucin can also be found,
which may raise a suspicion for prostatic carcinoma,
although a complete constellation of suspicious
findings is rare.

By immunohistochemistry, the glands of adenosis
typically show discontinuous and patchy basal
staining for HMWK and p63, although some acini
within the focus can be completely negative, which
should not be misinterpreted as evidence of prostatic
adenocarcinoma (Figure 4e). Thus, one should
interpret the absence of basal cells of the individual
glands strictly in the context of the uniformly benign
morphology observed in the whole lesion. AMACR
can also be positive in up to a third of the cases of
adenosis, which can be another pitfall (Figure
4f).21,33 The biologic significance of the expression
of AMACR in a subset of adenosis cases is unclear, as
this protein is otherwise highly expressed in pro-
static carcinoma.

Differential diagnosis. Adenosis may be misdiag-
nosed as prostatic carcinoma (Gleason pattern 3),
particularly on limited needle biopsy tissue. In
contrast to adenosis, adenocarcinoma has a more
irregular and infiltrative growth and exhibits more
atypical and high-grade cytology. The most impor-
tant features distinguishing adenosis from prostatic
adenocarcinoma include its:

� circumscribed and noninfiltrative growth,
� absence of significantly enlarged nucleoli through-

out the lesion,
� presence of small, crowded glands with similar

cytoplasmic and nuclear features as seen in the
adjacent benign glands, and

� presence of fragmented and patchy basal cell layer.

Sclerosing Adenosis

Sclerosing adenosis of the prostate is a rare lesion
that is largely restricted to the transition zone and is
typically found on TUR performed in older males
presenting with urinary obstruction symptoms.34–36
Sclerosing adenosis is exceptionally rarely seen in
needle biopsies, potentially leading to overdiagnosis
of prostatic carcinoma.37 Sclerosing adenosis is
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Figure 4 Adenosis. Adenosis is a localized proliferation of crowded and small acini, arranged in circumscribed clusters or nodules. This is
an example on needle core biopsy (a). Although adenosis shows worrisome architecture, the cytology generally appears bland with benign
small glands exhibiting back to back growth (b). Adenosis can also be rarely seen in TUR specimens (c). Focal luminal crystalloids and
dense eosinophilic secretions can also be found in adenosis, as illustrated in this example (d), but a complete constellation of suspicious
findings is rare. On immunostains, the glands of adenosis typically show discontinuous and patchy basal staining for HMWK (e), although
some acini within the focus can be completely negative. AMACR can be positive in up to a third of adenosis cases, mimicking a malignant
immunoprofile (f).
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considered a metaplastic proliferation arising from
the basal cells, with no known malignant potential.

Sclerosing adenosis represents a circumscribed
proliferation of small acini, set in a background of
cellular spindle-cell stroma showing myoepithelial
differentiation. It is characterized by well-formed,
small- to medium-sized acini, similar to those seen
in adenosis, as well as occasional poorly formed
glands and even single cells, embedded in a cellular
and often edematous spindled stroma, lacking
pleomorphism or mitotic figures (Figures 5a and b).
The stroma may also show myxoid features. The
proportion of stroma and glands can be variable. The
cells lining the acini display moderate amount of
clear to eosinophilic cytoplasm. The basal cell layer
may be focally prominent and hyperplastic, particu-
larly in the acini lined by thickened hyalinized
stroma at the periphery, resembling basement mem-
brane (Figure 5c). There is usually no significant
cytologic atypia in the epithelial cells or the stromal

cells, but some cases may show moderate atypia. The
basal cells in sclerosing adenosis have been shown to
contain abundant microfilaments with prominent
dense bodies, in keeping with myoepithelium.
Myoepithelial cell differentiation is present in the
basal cells and in the spindle-cell stroma. Rare
examples of this lesion have demonstrated more
significant nuclear atypia, mitotic figures and pro-
minent nucleoli mimicking prostatic carcinoma, and
have been labeled ‘atypical sclerosing adenosis’.38 In
these cases, the diagnosis may require the aid of
immunostains; they however have demonstrated the
same benign course as typical sclerosing adenosis.

The basal cells and the stromal cells in sclerosing
adenosis demonstrate myoepithelial differentiation
and show coexpression of both HMWK (or p63)
(Figure 5d) and muscle-specific actin (MSA). S-100
protein is also positive in these cells. Spindled cells
coexpress MSA and S-100 (which is usually less
prominent) and can also express HMWK. MSA is

Figure 5 Sclerosing adenosis. Sclerosing adenosis is a relatively circumscribed proliferation of small acini, in a background of cellular
spindle-cell stroma (a). It is characterized by well-formed acini, similar to those seen in adenosis, as well as occasional poorly formed
glands and even single cells, embedded in a cellular and often edematous spindled stroma, lacking pleomorphism or mitotic figures. The
stroma may also show myxoid features (b,c). Some acini are lined by thickened hyalinized stroma, resembling basement membrane (c).
The basal cells and the stromal cells demonstrate myoepithelial differentiation and show coexpression of both muscle-specific actin and
HMWK (Cytokeratin 5/6), as shown (d).
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however not expressed in the normal prostatic
glands.34–37 The acinar cells in sclerosing adenosis
are PSA and PSAP positive. AMACR overexpression
has not been reported in sclerosing adenosis.

Differential diagnosis. The key features in distin-
guishing sclerosing adenosis from prostatic carci-
noma is the presence of distinctive cellular stroma in
a relatively circumscribed lesion of small size. The
recognition of the rim of thickened hyalinized
stroma, resembling basement membrane can also be
helpful. Immunohistochemistry for HMWK and
MSA can be useful in problematic cases to document
the myoepithelial differentiation of the basal and the
spindle cells.

Basal Cell Hyperplasia

Basal cell hyperplasia (BCH) is typically seen focally
in cases of benign prostatic hyperplasia, and is found
usually in TURs from the transition zone.39 It can
also be found in the peripheral zone of the prostate
and it may also be encountered in needle biopsies
and radical prostatectomies.40–42 When this lesion is
florid and infiltrative it may mimic prostatic carci-
noma and may present diagnostic problems, parti-
cularly in limited needle biopsy cores.40 BCH may
also be found in association with atrophy and
squamous metaplasia, as part of the spectrum of
reactive changes in the benign prostatic glands in
patients treated by anti-androgen therapy.

BCH is usually characterized by nodular and
localized expansion of uniform, round to elongated
glands, typically demonstrating basophilic appear-
ance. Less often BCH can demonstrate an infiltrative
growth pattern, resembling Gleason pattern 3 ade-
nocarcinoma (Figures 6a–d). BCH may demonstrate
several morphologic patterns including complete
(solid appearing) and incomplete BCH. A complete
BCH pattern is characterized by solid nests of basal
cells with lack of luminal cell differentiation. The
incomplete pattern is characterized by the presence
of residual small lumina lined by secretory cells with
clear cytoplasm, surrounded by multiple layers of
basal cells, which expand away from the lumen. The
BCH may also demonstrate infiltrative acinar growth,
resembling Gleason pattern 3 and cribriform (or
pseudocribriform) growth, resembling pattern 4
prostate cancer (Figures 6e and f); a mixture of
patterns can also be seen. However, in all morpho-
logic variants the basal cells are dark with scant
cytoplasm and display round to oval, or spindled,
hyperchromatic nuclei. The proliferating basal cells
may show irregular arrangement and usually appear
‘piled up’ with two or more cell layers present. The
nucleoli are often indistinct, but sometimes they can
be more prominent and easily visible, which may
mimic either high-grade PIN or prostatic carcinoma.
BCH frequently contains well-formed, lamellar
microcalcifications (Figure 6c) in the lumina and

also intracytoplasmic eosinophilic globules
(Figures 6b–e); intraluminal crystalloids can also be
rarely found.39,42 In some cases, BCH may demon-
strate more prominent cribriform (or pseudocribri-
form) morphology, resembling cribriform pattern of
prostatic carcinoma, luminal dense eosinophilic
secretions, blue mucin, crystalloids, rare mitoses,
or prominent nucleoli, features that may raise a
question about possible prostatic carcinoma, parti-
cularly if found in a limited biopsy specimen.
However, often these features are admixed with the
more typical morphology of BCH that facilitates the
diagnosis. Regardless of the pattern or the variable
morphologic features present, BCH is not associated
with adverse outcome and does not carry an
increased risk for either concomitant or subsequent
development of prostatic adenocarcinoma. The very
rare basaloid carcinoma of the prostate, can be
distinguished from BCH by their diffuse and infil-
trative architecture, the presence of extraprostatic
extension, perineural invasion, necrosis and stromal
desmoplasia, all of which are lacking in BCH. The
immunostains, which are generally unnecessary,
show the same phenotype as seen in the normal
basal cells: strong reactivity for HMWK and p63, and
weak, focal reactivity for PSA and PSAP. AMACR is
typically negative in BCH.

Differential diagnosis. BCH with prominent
nucleoli or with cribriform growth can be distin-
guished from prostatic adenocarcinoma by the
multilayering of the nuclei, frequent presence of
solid cell nests, distinct basophilia, and the strong
immunoreactivity for the basal cell markers. BCH
with prominent nucleoli can be also sometimes
difficult to distinguish from high-grade PIN. The
main distinguishing features include the recognition
of a the multilayered basophilic cells extending away
from the lumen (rather than proliferating toward the
lumen), with somewhat irregular (not perpendicular)
arrangement, and the frequent finding of focal solid
cell nests. If needed, immunohistochemical demon-
stration of the basal cells can confirm the diagnosis
of BCH. BCH may also need to be distinguished from
the exceedingly rare basal cell and adenoid cystic
carcinomas. Basal cell carcinoma consists of variably
sized solid nests, cords, or trabeculae with periph-
eral cell palisading, while adenoid cystic carcinoma
consists of infiltrative cribriforming nests often
showing necrosis, accompanied by dense or myxoid
stromal reaction. Both often extend into periprostatic
tissue, seminal vesicles, or bladder neck muscle.

Clear Cell Cribriform Hyperplasia

Clear cell cribriform hyperplasia is usually seen in
TUR specimens removed from patients presenting
with urinary obstructive symptoms and is consid-
ered by some to be part of the spectrum of benign
prostatic hyperplasia.43,44 This lesion is formed by
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glands exhibiting crowded cribriform and complex
papillary proliferations, which mimic cribriform
pattern 4 carcinoma. Similar cribriform and

papillary morphology can also be seen in the central
zone of the prostate gland, which is often sampled in
the biopsy cores from the base. These two represent

Figure 6 Basal cell hyperplasia. Basal cell hyperplasia can sometimes demonstrate an infiltrative growth, resembling Gleason pattern 3
adenocarcinoma (a). It may demonstrate busy architecture exhibiting complete (solid appearing) and incomplete patterns (b). The basal
cells are dark with scant cytoplasm and have round to oval, or spindled, hyperchromatic nuclei. The proliferating basal cells may show
irregular arrangement and usually appear ‘piled up’ with two or more cell layers present (c). Basal cell hyperplasia frequently contains
microcalcifications in the glandular lumina (c) and intracytoplasmic eosinophilic globules (d). Infrequently basal cell hyperplasia may
demonstrate cribriform or pseudocribriform morphology, resembling cribriform prostatic carcinoma (Gleason pattern 4). Luminal dense
eosinophilic secretions and blue mucin may be present, features that may also raise a question of possible prostatic carcinoma (e,f).
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the prototypical examples of benign cribriforming
lesions worth remembering.

At low power, this lesion typically demonstrates
circumscribed and nodular appearance, but may also
show a more diffuse growth (Figure 7a). As the name
implies, the cribriform glands of clear cell cribriform
hyperplasia show clear or pale cytoplasm and uni-
form, round lumina (Figure 7b). The secretory cells
are cuboidal to low-columnar and the nuclei are
bland, uniform and without prominent nucleoli. The
basal cells form a continuous and well-formed layer
at the periphery (Figure 7c). The immunostains for
HMWK can highlight the basal cell layer, although
this is usually unnecessary. Cribriform hyperplasia
is a completely benign lesion and it does not
represent a risk factor for subsequent development
of carcinoma.

Differential diagnosis. Clear cell cribriform hyper-
plasia can be confused with both high-grade PIN and
with cribriform pattern 4 acinar adenocarcinoma.
The distinction of cribriform hyperplasia from
cribriform carcinoma and cribriform pattern high-
grade PIN is based on the bland cytology of the
cribriform hyperplasia with demonstrating absence
of significant cytologic atypia and prominent
nucleoli in the secretory cells and the presence of
prominent and continuous basal cell layer.

Nephrogenic Adenoma (Metaplasia)

Nephrogenic adenoma (metaplasia) is a benign
lesion that most commonly involves the urinary
bladder, but it may also be encountered in the renal
pelvis and the ureters.45–47 Nephrogenic adenoma

(metaplasia) may also occur rarely in the prostatic
urethra and may mimic prostatic carcinoma on TUR
specimens.46 Nephrogenic metaplasia (adenoma) is
usually a small and solitary, incidental lesion, but
larger lesions have also been reported; it can also be
a multifocal lesion. This lesion has been often
associated with a previous local irritation or trauma
due to surgical resections, instrumentation, stones,
and in some cases it may occur after renal trans-
plantation. Studies in renal transplant patients
suggested that nephrogenic metaplasia (adenoma) is
indeed of renal origin, resulting from implantation of
the renal tubular cells along the urinary tract.48

Another theory of its pathogenesis (at least in some
cases) includes a local metaplastic process, likely
due to prior urothelial injury.

Main histologic patterns of this lesion include:
tubular, cystic, polypoid-papillary, and flat
(Figures 8a and b). The majority of cases consist of
small round to oval tubules lined by single row of
uniform, low columnar, or cuboidal epithelial cells,
containing eosinophilic to rarely clear cytoplasm.
Mitotic figures are usually absent. Occasional
tubules or glands may also contain colloid-like
eosinophilic secretions, mimicking thyroid follicles
or mesonephric gland hyperplasia (Figure 8c). Some
tubules are lined by hobnail cells with prominent
nucleoli that may resemble signet-ring cells
(Figure 8d). The small tubules may contain blue
mucin, mimicking prostatic adenocarcinoma (Glea-
son pattern 3), or even signet-ring cell carcinoma
(Gleason pattern 5). A helpful feature is the presence
of a thickened hyaline rim, seen at least around some
of the tubules, which may be highlighted with PAS.
Some cases arising in the prostatic urethra may also

Figure 7 Clear cell cribriform hyperplasia. This lesion is formed by glands exhibiting crowded cribriform and complex papillary
proliferations, which mimic cribriform pattern 4 carcinoma. This is a typical example that is nodular and well circumscribed, which can
be appreciated at low magnification (a). Cribriform glands show clear or pale cytoplasm and uniform, round lumina and the nuclei are
bland, uniform and without prominent nucleoli (b). The basal cells frequently form a recognizable layer at the periphery (c).
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Figure 8 Nephrogenic adenoma (metaplasia). Nephrogenic adenoma (metaplasia) may show several morphologic patterns including
tubular, polypoid-papillary, and flat (a–d). The lesion is typically noninfiltrative and may be set in an inflammatory background (b). The
majority of cases show small round to oval tubules lined by a single row of uniform, low columnar, or cuboidal cells, containing
eosinophilic to rarely clear cytoplasm. Some tubules may also contain colloid-like eosinophilic secretions, mimicking thyroid follicles (c).
Some smaller tubules are lined by hobnail cells which may resemble signet-ring cells and also may contain blue mucin, mimicking
prostatic adenocarcinoma (Gleason pattern 3) or even signet-ring cell carcinoma (Gleason pattern 5) (d). Thickened hyaline rim,
seen at least around some of the tubules, may be a helpful feature. A frequent ‘malignant immunoprofile’ mimicking prostatic
adenocarcinoma, may create confusion with uniform lack of staining for HMWK and reactivity for AMACR (e). This lesion typically shows
PAX-8 reactivity (f).
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show muscle involvement that can be worrisome,
but are often found in continuity with the more
typical patterns, located closer to the urothelium.
Variable amount of edema and inflammation are
almost always present, but desmoplasia is not seen.
Features incompatible with a diagnosis of nephro-
genic metaplasia (adenoma) include: solid growth,
diffuse clear cell change, marked cytologic atypia,
and brisk mitotic activity.

Nephrogenic metaplasia (adenoma) often shows a
‘malignant immunoprofile’ mimicking prostatic ade-
nocarcinoma, which may create confusion: uniform
absence of staining for HMWK and p63 and
reactivity for AMACR, seen in more than half of
the cases (Figure 8e).49,50 However, this lesion is
typically reactive for PAX-2 and PAX-8 (Figure 8f),
as well as Cytokeratin 7. Focal and weak reactivity
for PSA and PSAP may also be seen.

Differential diagnosis. Nephrogenic metaplasia
(adenoma) showing small glandular proliferation
with prominent nucleoli, signet-ring morphology,

luminal mucin and ‘malignant immunoprofile’ can
mimic prostatic carcinoma in TUR specimens.
However, the recognition of the full spectrum of
the morphologic features of this lesion and the
awareness of the typical immunoprofile should be
sufficient to make this distinction.

Mucinous Metaplasia

Mucinous metaplasia represents a replacement of
the normal prostatic epithelium with mucin contain-
ing goblet cells. This rare metaplastic change can
rarely demonstrate morphology that mimics prostate
adenocarcinoma.51,52 In mucinous metaplasia, the
benign glands are lined by cells showing mucin-
filled cytoplasm, usually displaying small, dark,
basal nuclei (Figure 9a). Mucinous metaplasia may
involve individual acinar cells, entire acini or even
clusters of acini. Luminal extravasation of mucin can
also be found in the benign glands that sometimes
may be a reason for concern (Figures 9b and c).
The mucin containing cells stain positive for PAS,

Figure 9 Mucinous metaplasia. Mucinous metaplasia represents a replacement of the normal prostatic epithelium with mucin containing
goblet cells (a). This metaplastic change can rarely demonstrate morphology that mimics prostate adenocarcinoma, particularly with
crowded architecture and luminal extravasation of mucin (b,c). The basal cells are uniformly positive for HMWK (Cytokeratin 5/6) (d).
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PAS-D, mucicarmine, and Alcian blue. The immu-
nostains for PSA and PSAP are negative. The basal
cells are uniformly positive for HMWK and p63
(Figure 9d).

Differential diagnosis. Florid mucinous metaplasia
may mimic a foamy-type prostatic adenocarcinoma,
which is however composed of larger glands demon-
strating an infiltrative growth pattern, containing
voluminous cells with microvesicular, foamy (or
xanthomatous) cytoplasm, usually without a luminal
mucin.53–56 Luminal eosinophilic secretions are
often present and the basal cells are lacking in
foamy-type carcinoma, in contrast to mucinous
metaplasia, which can be easily confirmed with
immunostains for HMWK and p63. Florid mucinous
metaplasia can also be confused with benign Cow-
per’s glands, which are however located outside the
prostate, in the bulbourethral area.

Mesonephric Remnant Hyperplasia

Mesonephric remnants represent a rare and inciden-
tal histologic finding. Mesonephric ducts embryolo-
gically give rise to the ejaculatory ducts and
primordial ureters and the remnants may persist in
the bladder neck and the prostate base or around the
seminal vesicles. When the mesonephric remnants
are hyperplastic they may mimic prostatic adeno-
carcinoma Gleason pattern 3 on needle biopsy, TUR,
or radical prostatectomy.57–59 They are preferentially
found in the anterior fibromuscular stroma and in
the adjacent anterolateral periprostatic tissue, and
also in the posterior and posterolateral base or
bladder neck area, either within or outside the
prostate (Figures 10a and b).

This lesion is characterized by vaguely lobular or,
less often, an infiltrative proliferation of small
tubules or atrophic appearing glands, lined by a
single layer of epithelium. The lining cells are bland,
contain scant cytoplasm and usually show no atypia,
nuclear enlargement or prominent nucleoli. The
small, atrophic appearing acini typically contain
dense, eosinophilic, colloid-like secretion. The sec-
ond most common pattern consists of small acini
with occasional micropapillary buds and empty
lumina, reminiscent of nephrogenic metaplasia. On
immunostains, mesonephric remnant hyperplasia
typically shows diffuse reactivity for PAX-8.59 There
is variable, mostly negative reactivity for HMWK and
p63, and focal positivity for AMACR may be seen, an
immunoprofile that may raise suspicion for prostatic
carcinoma; PSA and PSAP are however negative.59

Differential diagnosis. Because of the focal infiltra-
tive appearance and the extraprostatic location,
mesonephric remnant hyperplasia occasionally
needs to be distinguished from prostatic carcinoma.
The features such as dense eosinophilic luminal
content, atrophic cytoplasm, and papillary luminal

buddings (if present) are helpful in establishing the
correct diagnosis. An immunophenotype with
PAX-8 positivity may also be helpful. Some patterns
of nephrogenic metaplasia (adenoma) may also
resemble mesonephric remnant hyperplasia, but
the nephrogenic metaplasia (adenoma) is typically
a periurethral lesion, rather than periprostatic or at
the prostate periphery.

Verumontanum Mucosal Gland Hyperplasia

Verumontanum mucosal gland hyperplasia is a
benign, small acinar proliferation found in the area
of the verumontanum, where the utricle and
the ejaculatory ducts merge with the prostatic
urethra.60,61 It is an exceptionally rare finding in
prostatic biopsies and is almost never sampled in

Figure 10 Mesonephric remnant hyperplasia. Mesonephric rem-
nants represent a rare and incidental histologic finding, which
may mimic prostatic adenocarcinoma Gleason pattern 3. They are
preferentially found in the anterior fibromuscular stroma and in
the adjacent anterolateral periprostatic tissue (a) on TUR or
exceptionally rarely on needle biopsy (b). This lesion is char-
acterized by vaguely proliferation of small tubules or atrophic
appearing glands, lined by a single layer of epithelium, typically
contain dense, eosinophilic, colloid-like secretions.

Modern Pathology (2018) 31, S22–S46

Benign mimics of prostatic adenocarcinoma

K Trpkov S35



TUR specimens because verumontanum is spared in
this procedure. Most often it is incidentally found in
radical prostatectomies.

The lesion is characterized by relatively uniform
and circumscribed, closely packed, small acini, with
intact basal cell layer (Figure 11a). They show small,
uniform, and bland nuclei with inconspicuous
nucleoli. The finding of distinctive brown–orange
luminal secretions, which are frequent, is helpful for
the diagnosis (Figure 11b). Intraluminal corpora
amylacea are also found. Verumontanum mucosal
gland hyperplasia is identified often in continuity
with the prostatic urethral urothelium. The glands of
this lesion are similar to the prostatic acini by
immunoprofile: secretory cells are reactive with
PSA, whereas the basal cells react with antibodies
to HMWK and p63.

Differential diagnosis. The main entity to exclude
in the differential diagnosis is low-grade prostatic

adenocarcinoma (Gleason pattern 3). Some of the
glands of the verumontanum gland hyperplasia may
show papillary infoldings introducing the differen-
tial of prostatic duct adenocarcinoma. However, the
glands of verumontanum hyperplasia typically lack
the infiltrative and haphazard arrangement of the
neoplastic acini seen in adenocarcinoma and
demonstrate bland cytologic features. The distinctive
intraluminal rust-orange secretions and the presence
of basal cell layer further distinguish this lesion from
prostatic adenocarcinoma.

Normal Tissues in Prostate Specimens Mimicking
Prostatic Carcinoma

Benign crowded prostatic glands, seminal vesicles
and ejaculatory ducts, Cowper’s glands, paraganglia,
benign prostate glands around nerves, and rectal
mucosa all represent normal anatomic structures that
are usually readily recognized and easily separated
from malignancy. However, all these benign struc-
tures may in some situations present a diagnostic
problem, particularly in limited needle biopsy
specimens.

Benign Crowded Glands

Gland architecture may appear unusually busy in
some benign prostate specimens, demonstrating
more prominent gland crowding, which may raise
diagnostic consideration for prostatic adenocarci-
noma, particularly with some less common
carcinoma patterns mimicking benign morphology,1
such as pseudohyperplastic,62,63 foamy,53–56 or
atrophic.23,24 In a limited biopsy specimen, the
circumscribed and noninfiltrative nature of the
benign glandular proliferations may be less obvious,
but the lack of cytologic atypia and the uniform
presence of basal cells, demonstrated on immunos-
tains are usually sufficient to alleviate the diagnostic
uncertainty (Figures 1a and b).

Seminal Vesicles and Ejaculatory Ducts

Seminal vesicles or ejaculatory ducts may be rarely
sampled on prostate needle biopsy, unless they are
specifically targeted (for example, for staging pur-
poses in post-cryotherapy biopsies). However, due to
the limited tissue in needle biopsies, it may be
sometimes difficult to recognize the characteristic
morphology of these structures. Cytologic atypia,
which is typically seen in seminal vesicle epithe-
lium, can also raise a suspicion for prostatic
adenocarcinoma.

Seminal vesicles are characterized by central
dilated lumina, surrounded by numerous small
glands, clustered at the periphery, which appear to
bud off from the central lumen (Figures 12a and b).
Seminal vesicle tissue can sometimes be seen in core

Figure 11 Verumontanum mucosal gland hyperplasia. Verumon-
tanum mucosal gland hyperplasia is a benign, small acinar
proliferation found in the area of the verumontanum (a). It is
characterized by relatively uniform and circumscribed, closely
packed, small acini, with intact basal cell layer. The finding of
luminal brown–orange luminal secretions, which are frequent, is
helpful for the diagnosis (b).
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biopsies, often at the edge of the core, where the
tissue appears fragmented as the needle enters the
seminal vesicle (Figures 12c and d). Seminal vesicle
epithelium has two cell layers: columnar cells and
basal cells. Columnar cells have short microvilli and
characteristically contain large amount of golden-
brown lipofuscin pigment. Prominent nuclear aty-
pia, pleomorphism, marked nuclear hyperchromasia
with smudged chromatin are often seen. The nuclear
atypia of the seminal vesicle is degenerative
and resembles the nuclear changes seen with
radiation. The nucleoli can be prominent and
nuclear inclusions are frequently found. Eosinophi-
lic secretions and crystalloids are also frequent
luminal findings.

Seminal vesicles typically show a thick muscular
layer surrounding the glands, which is progressively
attenuated and disappears around the ejaculatory
duct in its course within the prostate. Thus, although
the ejaculatory duct epithelium appears similar and
often indistinguishable on needle biopsy from that of

the seminal vesicle epithelium, it typically lacks a
well-formed muscular layer within the prostate,
where it is surrounded only by fibroconnective
tissue containing small vascular channels. The
distinction between seminal vesicles and ejaculatory
ducts, although difficult in limited specimens, is of
practical importance, because the presence of pro-
static carcinoma in ejaculatory duct tissue does not
indicate extraprostatic extension, whereas seminal
vesicle involvement represents a high-stage disease.
On needle biopsy, if uncertainty persists regarding
the correct identification of these structures, parti-
cularly if the tissue is limited, a sign-out may include
a statement that ‘normal seminal vesicle/ejaculatory
duct type epithelium is present’.

The epithelium of the seminal vesicles and the
ejaculatory ducts is typically negative for PSA and
PSAP when monoclonal antibodies are used. The
basal cells demonstrate uniform reactivity for HMWK
and p63. There is also a nuclear expression of PAX-2
and PAX-8, markers of mesonephric derivation.64

Figure 12 Seminal vesicle. Seminal vesicles are characterized by central dilated lumina, surrounded by numerous small glands, which
appear to bud off from the central lumen (a). Seminal vesicle epithelium has two cell layers: columnar cells and basal cells. Columnar cells
contain golden-brown lipofuscin pigment, which may sometimes be subtle. Prominent nuclear atypia, pleomorphism, marked nuclear
hyperchromasia with smudged chromatin are often seen (b). Seminal vesicle tissue can sometimes be seen in core biopsies, often at the
edge of the core (c). Typically, there are abundant lipofuscin, nuclear atypia, and luminal crystaloids that allow correct recognition (d).
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MUC-6 marks the normal seminal vesicle/ejaculatory
duct epithelium, but not the benign prostate glands or
prostatic adenocarcinoma.65

Differential diagnosis. Although seminal vesicle
tissue can be confused with prostate cancer in a
limited biopsy specimens, one can rarely see as
severe degree of nuclear atypia and marked pigment
content in prostatic carcinoma as in the seminal
vesicles. If a targeted sampling of the seminal
vesicles has been undertaken for staging or in
posttreatment biopsies, and the tissue has been
submitted as ‘seminal vesicle’, pathologist has to
provide a clear statement whether benign seminal
vesicle (or prostatic) tissue has been identified, and
whether prostatic carcinoma has been found in the
sample.

Cowper’s Glands

Cowper’s glands, also known as bulbourethral
glands, are paired pea-shaped glands, located

outside the prostate in the urogenital diaphragm,
lateral to the membranous urethra and near the
prostatic apex.66 Cowper’s glands can however be
rarely found in prostatic specimens obtained by TUR
or needle biopsies, typically sampled from the
prostatic apex. They are composed of well-
circumscribed lobules of small, tightly packed and
uniform acini, arranged around several larger ducts
(Figure 13a). The acini comprises mucin-containing
cells with small basal nuclei, inconspicuous nucleoli
and markedly attenuated basal cell layer
(Figure 13b). The glands may also be surrounded
by skeletal muscle. The compact glandular arrange-
ment and the bland cytology with small nuclei and
inconspicuous nucleoli represent the typical Cow-
per’s glands features.

Cowper’s glands are mucicarmine, PAS-D
(Figure 13c) and Alcian blue positive. HMWK marks
strongly the ductal epithelium, but is not as
prominent in the attenuated peripheral basal cells
in the acini (Figure 13d). Smooth muscle actin
reactivity has also been reported in the basal cells.

Figure 13 Cowper’s glands. Cowper’s glands can be rarely found in prostatic specimens obtained by TUR or needle biopsies, typically
sampled from the prostatic apex (a). They are composed of compact and well-circumscribed lobules of small, tightly packed and uniform
acini, arranged around several larger ducts (b). Cowper’s glands are PAS-D positive (c) and HMWKmarks the ductal epithelium, but is not
as prominent in the attenuated peripheral basal cells in the acini (d).
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PSA and PSAP are negative, although weak and focal
PSA reactivity may be present in the acinar cells.

Differential diagnosis. Cowper’s glands may resem-
ble foamy gland carcinoma (typically Gleason
pattern 3).67,68 Cowper’s glands can be distinguished
from carcinoma by their compact and non-infiltrative
architecture, bland cytologic features, and abundant
mucin-filled cytoplasm. Although foamy gland carci-
nomas may also demonstrate abundant cytoplasm, the
neoplastic glands are typically larger, more irregular
and the cytoplasm demonstrates foamy texture. They
also show infiltrative growth and the mucin stains are
negative.53–56 The immunostains in foamy carcinoma
show PSA and PSAP reactivity and absence of
HMWK and p63; mucicarmine is also negative. Florid
mucinous metaplasia, another benign lesion, is
typically found within the prostate and usually
involves glands admixed within normal prostatic
glands, rather than absence of normal prostate glands
or presence of skeletal muscle, as typically seen in
Cowper’s glands.

Paraganglion

Paraganglia are collections of neuroendocrine cells
that are usually located outside the prostate, in or
adjacent to the lateral neurovascular bundles. They
can also be identified occasionally within the
prostatic stroma or in the bladder neck smooth
muscle. Paraganglia may be rarely seen in TUR or
needle biopsy specimens, where they can be mis-
diagnosed as high-grade prostatic carcinoma
(Figures 14a and b).69–71 Misinterpretation of the
extraprostatic paraganglia in radical prostatectomy
specimens as prostatic adenocarcinoma may also
lead to overstaging (Figure 14c).72

Paraganglia represent small, solid collections of
cells with clear or more commonly amphophilic,
granular cytoplasm, often displaying nested (zellbal-
len) arrangement. The nuclei are small and often
hyperchromatic, and the nucleoli are inconspicuous.
Glandular differentiation is typically absent. A
prominent vascularity, which can be more easily
recognized toward the periphery of the lesion is
a helpful finding. The cells are positive for

Figure 14 Paraganglion. Paraganglia represent small, solid collections of cells with clear or more commonly amphophilic, granular
cytoplasm that can rarely be seen in needle biopsy specimens (a). Prominent vascularity can often be recognized at the periphery of the
lesion (b). Misinterpretation of the extraprostatic paraganglia in radical prostatectomy specimens as prostatic adenocarcinoma may also
lead to overstaging (c). They are positive for neuroendocrine markers, such as chromogranin (d).
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neuroendocrine markers, such as chromogranin
(Figure 14d), synaptophysin, and neuron-specific
enolase; negative stains include PSAP, PSA,
AMACR, and HMWK.

Differential diagnosis. Although paraganglia may
mimic high-grade prostatic carcinoma (Gleason
pattern 5), the presence of bland morphology, the
characteristic granular and amphophilic cytoplasm,
and the vascular component are helpful clues in
establishing the correct diagnosis. If they are not
recognized or at least thought of on morphology and
immunostains are ordered, a negative HMWK may
also contribute to the diagnostic confusion.

Benign Prostatic Glands in Perineural Spaces

Benign prostatic glands can be found occasionally
around or in close proximity to the nerves and can

even be found, in extremely rare cases, within the
nerves (Figure 15a).73-77 Several deceptive patterns
can be seen: indentation, tracking, almost complete
or incomplete wrapping, and intraneural benign
glands.77 Perineural involvement by benign glands
must be distinguished from true perineural invasion
by carcinoma, which is a pathognomonic finding for
prostatic adenocarcinoma (Figure 15b). The appre-
ciation of the bland cytology and the benign gland
architecture, which resembles the benign glands are
helpful clues in recognizing this pitfall.

Distorted Rectal Tissue Admixed with Prostate

Rectal tissue is frequently found in needle core
biopsies. However, when rectal tissue is distorted in
the biopsy specimens, it may mimic prostatic
carcinoma, particularly due to the presence of the
fragmentation, luminal mucin, increased mitotic

Figure 15 Benign prostatic glands mimicking perineural invasion and distorted rectal tissue mimicking prostatic carcinoma. Benign
prostatic glands can occasionally completely wrap around a nerve, mimicking perineural invasion (a). Perineural involvement by benign
glands must be distinguished from true perineural invasion by carcinoma, which is a pathognomonic finding for carcinoma (b). Rectal
tissue is frequently found distorted in needle core biopsies and it may mimic prostatic carcinoma, particularly due to the presence of
luminal mucin. A single rectal gland with luminal mucin, compressed along the core edge, mimicking prostatic adenocarcinoma (c).
Fragmented rectal mucosa admixed with mucin, adjacent to the core tissue, may raise suspicion for prostatic carcinoma (d).
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activity, and prominent nucleoli (Figures 15c and
d).78 This issue may also be complicated by the
misleading immunoprofile, demonstrating negative
stains for HMWK and p63, and often positive
AMACR. Helpful diagnostic clues include the recog-
nition of the detached nature of the rectal fragments,
isolated goblet cells, rectal lamina propria or mus-
cularis propria (if present), and the negative PSA.

Xanthoma

Xanthoma is a localized collection of cholesterol-
laden histiocytes. Xanthoma is an incidental and rare
finding on needle biopsy or less often in TUR
specimens.79,80 Xanthoma usually forms small and
circumscribed cell clusters, or rarely it may show
infiltrative, cord-like and individual cell growth
(Figures 16a–c). The cells have a clear to foamy,
vacuolated cytoplasm, and bland nuclei with incon-
spicuous nucleoli. Prostatic xanthoma may resemble
prostatic carcinoma, such as foamy gland carcinoma

(Gleason pattern 4), particularly on needle
biopsy.53–56 When pseudoinfiltrative cord-like and
individual cell patterns are present, they may mimic
high-grade (Gleason pattern 5) carcinoma or
hormone-treated carcinoma. Negative stains for
HMWK may also create confusion. Xanthoma cells
are reactive for CD68 (Figure 16d), a histiocytic
marker, and they are negative for cytokeratins, PSA,
PSAP, and AMACR.

Helpful features that aid in the recognition of
xanthoma include the noninfiltrative character of the
lesion and bland cytologic, and nuclear features.
Immunohistochemistry may assist in the differential
diagnosis, particularly in more problematic cases
showing infiltrative pattern.

Nonspecific Granulomatous Prostatitis

Nonspecific granulomatous prostatitis is the most
common form of granulomatous prostatitis, which
can mimic prostatic adenocarcinoma clinically, due

Figure 16 Xanthoma. Xanthoma is an incidental, rare finding on needle biopsy or less often in TUR specimens, forming circumscribed cell
clusters (a), or rarely more irregular cord-like and individual cell growth, admixed with the normal glands (b). The cells have a clear to
foamy, vacuolated cytoplasm and bland nuclei with inconspicuous nucleoli. Prostatic xanthoma may resemble foamy gland carcinoma
(Gleason pattern 4), particularly on needle biopsy. Unusual xanthomatous change involving a prostatic gland (c); xanthomatous cells are
however reactive for CD68 (d).
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Figure 17 Nonspecific granulomatous prostatitis, malakoplakia and signet-ring lymphocytes. Nonspecific granulomatous prostatitis,
composed of admixture of lymphocytes and epithelioid histiocytes can mimic prostatic carcinoma, particularly in limited biopsy tissue
(a). On histology, it may mimic high-grade prostatic carcinoma (Gleason pattern 5) or small cell carcinoma, as shown (b). Thermal artifacts
may result in signet ring-shaped lymphocytes that mimic signet-ring carcinoma (Gleason pattern 5) (c). Malakoplakia is a poorly
circumscribed lesion characterized by diffuse sheets of macrophages, mostly representing epithelioid histiocytes with granular
eosinophilic cytoplasm (von Hansemann histiocytes), admixed with lymphocytes, plasma cells, and neutrophils (d,e).They contain
intracytoplasmic, spherical, sharply demarcated, and often concentrically laminated, basophilic inclusions, known as Michaelis–
Gutmann bodies (e, center). They are typically positive for von Kossa stain (f).
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to abnormal rectal examination resulting from the
hard, and fixed, nodular gland and elevated PSA. On
histology, it may also mimic high-grade prostatic
carcinoma (Gleason pattern 5 or small cell carci-
noma), particularly in cases with prominent epithe-
lioid (or foamy) histiocytes, often admixed with
ruptured and inflamed ducts and acini, particularly
in limited needle biopsy tissue (Figures 17a and
b).81,82 The presence of extensive crush artifact may
also exacerbate the diagnostic problem. Nonspecific
granulomatous prostatitis represents a noncaseating
granulomatous inflammatory reaction of foreign-
body type to the extravasated prostatic fluid contain-
ing bacterial toxins and cell debris, due to acinar and
duct blockage and rupture. It is also helpful to
appreciate that this process is localized and duct-
centric. Another important clue in avoiding a
misdiagnosis of carcinoma is the recognition of the
mixed inflammatory infiltrate, composed of epithe-
lioid and foamy histocytes, lymphocytes, neutro-
phils and eosinophils. Although presence of
multinucleated giant cells may also aid in the
diagnosis, they are rarely found in nonspecific
granulomatous prostatitis, but are often seen in
infectious granulomas. Immunohistochemical stains
for histiocytic and epithelial markers can reliably
differentiate between the two entities. Epithelioid
histiocytes are negative for pancytokeratin (AE1/
AE3), PSA, and PSAP and are positive for histiocytic
markers, such as CD68. In cases with extensive crush
artifact, the absence of HMWK staining in the
inflammatory component may also be a pitfall.

Signet-Ring Lymphocytes

Thermally induced artifacts resulting in signet-
ring-shaped lymphocytes and stromal cells may
be occasionally seen in TUR specimens and may
mimic signet-ring (Gleason pattern 5) carcinoma
(Figure 17c).83,84

Malakoplakia

Malakoplakia (‘soft plaque’ in Greek) occurs rarely in
the prostate, but it is more commonly found in the
urinary bladder. In about half of the cases, the
differential diagnosis includes malignancy, mainly
because of the presence of a hard nodule on digital
rectal examination and the hypoechoic areas seen on
transrectal ultrasound imaging.85–89 Malakoplakia is
a poorly circumscribed lesion characterized by
diffuse sheets of macrophages, mostly representing
epithelioid histiocytes with granular eosinophilic
cytoplasm (von Hansemann histiocytes), admixed
with lymphocytes, plasma cells, and neutrophils
(Figures 17d and e). They contain intracytoplasmic,
spherical, sharply demarcated, and often concentri-
cally laminated, basophilic inclusions, known as
Michaelis–Gutmann bodies, which represent calci-
fied bacterial debris (Figure 17e). They are typically

positive for periodic acid-Schiff after diastase diges-
tion (PAS-D) and von Kossa stain (for calcium)
(Figure 17f), and are weakly positive (to negative)
with Perls’ Prussian blue stain (for iron). The absence
of reactivity for cytokeratins, PSA, and PSAP,
combined with positive staining for CD68, may aid
in establishing the correct diagnosis. Malakoplakia
may mimic poorly differentiated prostatic carcinoma
(Gleason pattern 5) clinically, ultrasonographically,
and histologically, particularly in limited biopsy
specimens. Rare cases have been described in which
malakoplakia and prostatic carcinoma have been
simultaneously found in the prostate.85–89 The
finding of Michaelis–Gutmann bodies essentially
excludes a diagnosis of high-grade prostatic
carcinoma.

Conclusion

It is important to be familiar with the characteristic
features of the various benign mimics of prostatic
adenocarcinoma to prevent an overdiagnosis and
false-positive interpretation of the benign lesions as
carcinoma. Although the accurate diagnosis of the
benign mimics depends on the morphologic skills
and the experience of the pathologists, it is also
important to ensure proper technical handling and
processing of the biopsies and other prostatic speci-
mens for their optimal evaluation. A systematic,
pattern-based approach can also help distinguish the
mimics from prostatic adenocarcinoma Gleason
patterns 3–5. Judicial use of immunostains and the
awareness of the immunopatterns may also aid in
establishing a correct diagnosis and ruling out
prostatic adenocarcinoma.
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