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Abstract

Prostate lesions with cribriform / pseudocribriform architecture range from normal histological structures to infiltrative carcinoma. In each
group of lesions with cribriform architecture (benign, premalignant and malignant intraductal or infiltrating), there are situations in which
histological classification of the lesion is difficult or impossible on routine stains. A more wide-scale application of the immunohistochemical
investigation for clearing up the problematic prostate lesions led to the definition and reclassification of cribriform lesions in distinct
categories and sometimes very different in terms of progression, prognosis and treatment. This paper proposes an overview of the
prostate lesions with cribriform / pseudocribriform architecture, emphasizing the morpho-immunohistochemical criteria for positive and
differential diagnosis.
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Prostate lesions with cribriform / pseudocribriform
architecture represent a broad spectrum of entities,
varying from normal histological structures or benign
lesions to premalignant lesions and frank malignancies.
Diagnostic classification of cribriform glands is one of
the most difficult problems facing the general
pathologist and even the uropathologist, especially in
quantitatively limited tissue fragments. In addition, the
introduction of immunohistochemical (IHC) methods to
identify basal cell has brought a number of changes in
the classification of prostate cribriform lesions by
outlining some entities such as prostatic intraepithelial
neoplasia (PIN), intraductal carcinoma of the prostate
(IDC-P) [1], with extremely different clinical and
therapeutical significance.
This work aims to describe the prostate lesions with
cribriform pattern, insisting on morpho-IHC features
involved in the positive and differential diagnosis.

structures [4–6] (Figure 2). The secretory epithelial cells
are tall, have oval nuclei with stratification tendency,
eosinophilic, granular cytoplasm, and preserved
(Figure 3), sometimes prominent, basal cell layer [7, 8].
Cribriform glands from the central zone may be
confused with cribriform high-grade PIN lesions
(HGPIN), more likely so as HGPIN is reported in the
central area of the prostate, with an incidence of 13% in
cystoprostatectomy specimens [9]. Informations about
the sampling site (the prostate base), along with other
suggestive histological aspects for the prostate central
zone, including abundant stroma with thick muscle
bundles, lack of nuclear atypia and parallel orientation
of nuclei in the epithelial bridges are issues that
advocate for glands from prostate central area and not
for HGPIN foci [5, 8].

 Normal glands within the central zone
of the prostate

Clear cell cribriform hyperplasia is an uncommon
form of benign prostatic hyperplasia (BPH) with
nodular, less frequent diffuse growth pattern, and a
complex cribriform-papillary architecture [8, 10, 11].
The lesion develops in the transition zone of the
prostate, so it is identified on transurethral resection
(TUR) and prostatectomy specimens, rarely in the coreneedle biopsy (PB) fragments [12]. Microscopically it is
characterized by the presence of crowded (Figure 4),

Central zone of the prostate is a small area of poorly
defined tissue at the prostate basis, around ejaculatory
ducts, adjacent to the seminal vesicles [2, 3]. It contains
glands of larger size and more complex architecture
(Figure 1) than the transition and peripheral glands,
with papillae, arches, epithelial bridges and cribriform

 Clear cell cribriform hyperplasia

414

Alis Dema et al.

sometimes back-to-back, cribriform glands [13] separated by a cellular stroma. The inside glandular lumens

from the epithelial aggregates are generally uniform and
round [14].

Figure 1 – Central zone glands with complex histology
(HE stain, ×100).

Figure 2 – Central zone glands with papillary-cribriform architecture (HE stain, ×400).

Figure 3 – Central zone glands. Basal cells highlighted
by HMWCK. Anti-HMWCK, EnVision system, DAB,
counterstain with Hematoxylin, ×400.

Figure 4 – Clear cell cribriform hyperplasia: crowded
cribriform glands (HE stain, ×200).

The proliferating cells are of secretory-type, cuboidal
or low columnar, with more (Figure 5) or less clear cytoplasm, small, uniform nuclei, with small to inconspicuous nucleoli [12, 14]. Only rarely immunostains to
highlight the basal cells at the periphery of cribriform
aggregates are needed, but this aspect is not helpful in
discriminating cribriform hyperplasia from architectural
similar foci of HGPIN, since both entities may present a
patchy peripheral basal cell layer (Figure 6), so the discrimination of the two lesions is based on the evaluation
of nuclear atypia, which lacks in the hyperplastic glands
and is present in the PIN foci [8]. In clear cell cribriform hyperplasia the confluence of cribriform units is
absent and so are the small infiltrating glands that usually accompany the cribriform glands in carcinomas [12].
In addition, unlike cribriform carcinoma, in which basal
cells are lacking, at least some of the glands from the
cribriform hyperplasia nodule present an easily identified, sometimes prominent basal cell layer [11, 13].
 Reactive atypia
Acute and chronic prostatitis foci can present glands
with cribriform architecture and nuclear atypia with

slightly to moderately enlarged, hyperchromatic nuclei,
or with prominent nucleoli, sometimes more prominent
than those from carcinomas [13, 14]. It is estimated that
in 7% of cases of nonspecific granulomatous prostatitis,
reactive cribriform / pseudocribriform glands can be
identified [15]. These aspects of reactive hyperplasia
may be misinterpreted as HGPIN foci or as cribriform
carcinoma [14], especially when atypia involves
medium / large sized glands, a reason that recalls
prudence in diagnosing these two lesions in an inflammatory background. The general appearance of the
lesion, marked inflammatory infiltrate, most often
polymorphic (neutrophils, lymphocytes, plasma cells,
eosinophils, multinucleated giant cells, epithelioid
cells), the association with basal cell or transitional cell
hyperplasia guide the diagnosis towards a reactive
process [14, 15]. In addition, reactive glands do not
present the architectural complexity of carcinomatous or
HGPIN glands.
 Basal cell lesions of the prostate
Basal cell lesions of the prostate represent a wide
spectrum of entities, varying from benign lesions, to
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cytologic atypical lesions and to infiltrating carcinomas.
Both the benign and malignant basal cell lesions of the

Figure 5 – Cribriform hyperplasia: clear cell aspect of
the cells (HE stain, ×400).

Benign lesions with basal cells, differently called over
the years (basal cell hyperplasia – BCH, fetalization of
the prostate, embryonal hyperplasia of the prostate)
[16], are represented by: usual (ordinary, typical)
BCH (Figure 7), which includes basal cell adenoma and
adenomatosis, florid BCH and BCH with prominent
nucleoli [17]. They are characterized by proliferation of
two or more basal cells layers at the periphery of
prostatic glands [18]. It develops most often in the
transition zone of the prostate as focal lesions within a
BPH nodule, being identified on TUR and prostatectomy specimens and rarer on PB fragments [14, 15,
19–21]. Relatively recent data show an incidence of
BCH lesions of 23% in the peripheral zone of the
prostate when the whole prostate is examined and of 10%
in the PB fragments that are taken from the peripheral
zone [22]. Peripheral zone BCH is considered to be
associated with atrophy [13].
Examined under low magnification, these lesions
present a lobular, rarely an infiltrative / pseudoinfiltrative
growth pattern, a basophilic appearance, and are
composed of basaloid cells nests separated by a few
concentric layers of compressed stroma, often in
association with chronic inflammation [18]. Luminal

Figure 7 – Usual BCH (HE stain, ×100).
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prostate can realize cribriform / pseudocribriform architectural patterns.

Figure 6 – Clear cell cribriform hyperplasia: peripheral
layer of basal cells positive for p63. Anti-p63, EnVision
system, DAB, counterstain with Hematoxylin, ×200.

lamellar calcifications (Figure 8) are reported in up to
50% of cases [14, 23]. Most often, cribriform BCH is
characterized by a large number of small to medium
sized cribriform glands evenly distributed and separated
by unremarkable stroma. Two types of cribriform glands
are distinguished among the BCH: the true cribriform
glands, represented by a single aggregate of basal cells
punctuated by multiple variably sized lumens and the
pseudocribriform aggregates with more complex
architecture (Figure 9), resulted from coalescence of
individual glands / nests of BCH [3, 23]. The cribriform
aspect is prominent in the adenoid cystic-like type
of BCH, similar to basal cell adenoma and adenoid
cystic carcinoma of the salivary gland [21] in which
basaloid nests present luminal differentiation with
a basophilic secretion or an eosinophilic hyaline
material [23].
Cytologically, the proliferated basal cells are uniform with rounded, oval or spindle dark stained nuclei,
sometimes with thick, angulated rims, fine reticular
chromatin, inconspicuous nucleoli, small amount of pale
eosinophilic, occasionally more abundant, clear cytoplasm, sometimes with eosinophilic hyaline globules
[13, 14, 16–18, 24] (Figure 10).

Figure 8 – BCH with luminal calcifications (HE stain,
×100).
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Figure 9 – Pseudocribriform aggregate in usual BCH
(HE stain, ×200).

The presence of prominent nucleoli diffusely distributed in the lesion that may be accompanied by mitotic
figures was designated in the past as atypical basal cells
hyperplasia [20, 21]. Base on the fact that these issues
have no prognostic implications, this qualification was
dropped in favor of BCH with prominent nucleoli [23]
(Figure 11).
Among the malignant prostate lesions with basal
cells, grouped under the term basaloid / basal cell carcinoma, the adenoid cystic carcinoma subtype presents a
cribriform architectural model, with small to medium
sized, round to oval epithelial aggregates or with large
irregular cribriform areas that contain round spaces
(pseudocysts) with basal lamina-like material / mucin,
alike salivary glands tumor counterparts [13, 16, 20].
The tumor cells have large, pleomorphic, sometimesangulated nuclei and reduced amount of cytoplasm [25].
The tumoral stroma is desmoplastic, often with a myxoid
character [25].
The evolution of basaloid prostate carcinomas generally is indolent, with local infiltrative behavior [26], while
the adenoid-cystic form can have an aggressive outcome
with local recurrence and distant metastases [24].
Usually BCH foci do not raise problems of positive
diagnosis on routine stains, but the florid and infiltrative
forms, those with cytological atypia or in the PB material might be confused with several benign, premalignant and malignant lesions [12].
The differential diagnosis between benign cribriform
/ pseudocribriform basal cell lesions and cribriform
basaloid carcinomas of the prostate is established by
identification of the carcinomas infiltrative character
(confluent, expansive or irregular), with perineural invasion, extraprostatic extension and necrosis; in addition,
diffuse positivity for bcl-2, an increased proliferative
activity and c-erbB-2 expression are prerogatives of
basaloid carcinomas that distinguish them from BCH
[16, 23, 26, 27].
The discrimination of cribriform / pseudocribriform
foci of BCH, especially the form with prominent
nucleoli, from the cribriform HGPIN lesions is based
primarily on several features observed on routine stain:
in BCH the proliferated basal cells tend to be arranged
in a parallel manner with the basement membrane,

Figure 10 – BCH with hyaline globules (HE stain,
×400).

while in HGPIN glands they tend to be oriented
perpendicular to it [16]; in BCH, along with cribriform
glands, usually exist proliferated small, non-cribriform
glands, while glands with HGPIN lesions are normal as
number and size; the nuclei of BCH are more rounded,
blue-gray, while the nuclei of HGPIN are columnar,
with a red-violet hue [3]; the presence of intracytoplasmic hyaline globules, positive for alpha-fetoprotein
and alpha-1 antitrypsin and the psammomatous type of
luminal calcification appear to be restricted to BCH, not
being reported in HGPIN lesions or carcinomas
[20, 23]; while cribriform HGPIN consists of a single
gland punctuated by lumens, many of the cribriform
glands from BCH foci appear as fused individual glands
with pseudocribriform aspects [8]. In the cases of small
tissue fragments, further IHC investigation is sometimes
needed. It reveals strong reactivity in BCH, sometimes
on several layers, of the proliferated basal cells with
CK5/6, High Molecular Weight Cytokeratin (HMWCK)
or p63 [12, 28] (Figure 12). In 80% of the cribriform
nests of BCH, IHC techniques show an interrupted
single cell layer of basal cells at the periphery, while the
cells from the center, morphologically similar with
those stained at the periphery, are weakly stained or
negative [23]. In the interpretation of IHC reactions, it
should be considered that up to 12% of glands from the
BCH foci do not express basal cells markers [18, 29].
The BCH foci are PSA (Prostate Specific Antigen)
negative or their reactivity is restricted to the residual
luminal cells [16, 18, 21] (Figure 13), and AMACR is
consistently negative [30]. By contrast, cribriform
HGPIN demonstrates flattened basal cells only at the
periphery of cribriform aggregates (in continuous or
discontinuous layer) [31, 32], while the dysplastic cells
retains their reactivity for PSA, although the intensity of
reaction is sometimes weaker than in the benign glands
[33]; in addition, in most cases of HGPIN the AMACR
reaction is moderately or strongly positive in the
dysplastic cells [6, 29, 33–36].
In the discrimination of cribriform BCH from
cribriform acinar carcinoma there are some useful
aspects assessed on routine stains: prostate cribriform
carcinoma is rare as a pure form and coexists with
noncribriform areas where the glands are lined by a
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single row of cells with cytological atypia [8]; the cytoplasm of proliferated cells is reduced in BCH, while that
of tumor cells from cribriform acinar carcinoma is more
abundant [16]; many of BCH cribriform aggregates do
not present a single epithelial unit, as happens in the
case of carcinomas, but seem to result from the coalescence of the smaller glands [23]. In difficult cases, the
IHC profile: PSA – negative / focal, basal cells markers
– positive [20, 21] is exactly opposite to that of
cribriform acinar carcinomas in which basal cells almost
invariably lack (except for the intraductal extension of
cribriform carcinoma) [37], and the reactivity for PSA is
almost always present. The AMACR value for the
differential diagnosis of these two types of lesions is
limited because although AMACR is absent in BCH
foci [30] and generally expressed in carcinomas
[38, 39], there are reported cases of conventional or
particular forms of prostate carcinoma that are AMACR
– negative [35, 40] and it was also observed a variation
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of AMACR – reactivity within conventional prostate
tumors, with zones of weak staining, considered to
be negative, especially in areas of cribriform acinar
carcinoma [41].
 Cribriform PIN
Cribriform PIN representing as frequency the third
type of PIN (32%) [5], and 5% of isolated PIN foci
diagnosed in biopsies from asymptomatic patients
[7, 42], raise important diagnostic problems, especially
in small tissue fragments as those of PB. The cribriform
architecture is unusual for low-grade PIN representing the prerogative of the high-grade lesions [3].
The cribriform HGPIN subtype consists of glands with
complex intraluminal proliferation punctuated by
regular and round or irregular and oval (Figure 14) to
elongated lumens with occasional presence of necrosis
foci [37].

Figure 11 – BCH with nucleoli (HE stain, ×400).

Figure 12 – Stratified basal cells positive for p63.
Anti-p63, EnVision system, DAB, counterstain with
Hematoxylin, ×200.

Figure 13 – BCH with limited expression for PSA in
the residual secretory cells. Anti-PSA, EnVision
system, DAB, counterstain with Hematoxylin, ×200.

Figure 14 – Cribriform HGPIN (HE stain, ×400).

The cribriform HGPIN glands are generally large,
branched, resembling benign glands and are separated
by a small amount of stroma. Under low magnification
examination, cribriform HGPIN foci have a more
basophilic aspect due to the nuclei crowding, nuclear
hyperchromia and amphophilic nature of the cytoplasm

[3, 8, 37]. The nuclei are enlarged, relatively uniform in
size, having increased chromatin content with coarse
clumping of the chromatin along the nuclear membrane
and usually present prominent eosinophilic nucleoli,
similar to those of invasive carcinoma [5, 31, 32, 43].
There is no consensus regarding the definition of
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“prominent nucleoli” and the minimum number of cells
with prominent nucleoli required for its diagnosis [3].
The presence of distinct nucleoli, visible at ×20
magnification, represents, in the opinion of some
authors, a key criterion for defining prominent nucleoli
and hence HGPIN lesions [3, 6, 44]. In other words, if it
is necessary the use of the high magnification to detect
rare cells with prominent nucleoli, the lesion must not
be assigned as HGPIN [8]. Some authors appreciate that
for establishing a diagnosis of HGPIN at least 10% of
the nuclei must present prominent nucleoli [44, 45].
In rare cases, nucleoli are missing, but sufficiently
expressed nuclear atypia and the presence of mitoses
require designation of the lesion as HGPIN [8].
The mitoses are reported in 3% of HGPIN foci
identified on prostatectomy specimens [32], being more
frequently encountered in PB fragments, which are
quickly fixed, compared to cystoprostatectomy and
radical prostatectomy specimens which are slower fixed
[5]. In the cribriform HGPIN aggregates there is a
gradient of maturation from the periphery toward the
lumen of the gland, so the nuclei of the centrally
situated cells have a bland cytological aspect, being
smaller, more rounded and darker [3, 5, 8] as compared
to the peripherally located nuclei, adjacent to the
basement membrane which are larger with prominent
nucleoli (Figure 15). For this reason, the HGPIN grade
is established by evaluating the peripheral nuclei [3, 8].
The cribriform HGPIN is most difficult to diagnose
and differentiate from the acinar or ductal cribriform
adenocarcinoma [46, 47]. In the HGPIN lesions, cribriform glands are less numerous, sometimes a single or
just a part of a gland being involved, and they are
associated with other patterns of HGPIN in the same
gland or in the neighboring glands; the glands size, their
contour and relationship with other glands are consistent
with preexisting benign glands whose cells were
replaced by neoplastic cells [7, 32]. In 50% of cases the
basal cell layer of HGPIN foci is discontinuous [31]
(Figure 16) and/or difficult to identify on the usual
stains. For these situations, IHC reactions for basal cells
(CK5/6, HMWCK, p63) are extremely useful for correct
classification of the lesion [5, 48, 49]. Occasionally, the
basal cells are absent at the periphery of some glands

Figure 15 – Cribriform HGPIN: maturation effect (HE
stain, ×400).

from HGPIN foci [50]. Generally the presence of basal
cells at the periphery of the cribriform aggregates
facilitate and confirm the diagnosis of cribriform
HGPIN [29], although cribriform acinar and ductal
adenocarcinoma may also present basal cells at the
periphery, due to retrograde extension of the tumor in
the ducts / acini [5, 37]. Therefore, cribriform HGPIN
foci and cribriform carcinomas with intraductal growth
can be differentiated only on the routine stain aspects
because both types of lesions may show a discontinuous
peripheral basal cell layer [6, 8]. The prominent nuclear
pleomorphism, the large number of mitoses and
extensive necrosis question the diagnosis of HGPIN and
raise suspicion of prostate carcinoma [37].
PSA and PSAP (Prostate Specific Acid Phosphatase),
expressed with lower intensity in the dysplastic cells of
HGPIN [33, 51] have limited value in the differential
diagnosis between HGPIN and cribriform acinar or
ductal adenocarcinoma in which the two markers
expression is also present, at least focally [25]. AMACR
is detected in most HGPIN foci, with granular, intense
or moderate (Figures 17 and 18), circumferential or
luminal to subluminal staining pattern [6, 29, 33–36].
The majority of prostate carcinomas express AMACR,
too [38, 39]. Yet, there are both HGPIN foci, especially
non-associated to or distant from carcinoma [52]
and prostate cribriform carcinoma (acinar or ductal)
weakly positive or negative for AMACR [35, 40, 41]
(Figure 19). That is why AMACR has limited value in
distinguishing cribriform HGPIN from cribriform acinar
or ductal adenocarcinomas.
 Cribriform acinar prostate carcinomas
Cribriform acinar prostate carcinomas are composed
of cribriform glands that can be categorized into pattern
3, 4 or 5 Gleason. The presence of comedo-type necrosis foci in the central part of the aggregates is characteristic for the cribriform Gleason 5 pattern (Figure 20).
In terms of cribriform Gleason pattern 3 and 4, there are
currently some aspects incompletely clarified and standardized. In 2005, the ISUP (International Society of
Urologic Pathology) Consensus Conference has proposed some changes of the Gleason grading system [53].

Figure 16 – Cribriform PIN: discontinuous layer of
basal cells. Anti-p63, EnVision system, DAB, counterstain with Hematoxylin, ×400.
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Figure 17 – Cribriform PIN. Positive reaction for
AMACR in the dysplastic cells. Anti-P504S, EnVision
system, DAB, counterstain with Hematoxylin, ×400.

Figure 18 – Cribriform HGPIN. Discontinuous layer
of basal cells, positive reaction for AMACR in the dysplastic cells. p63/AMACR cocktail. Anti-p63/P504S,
EnVision system, DAB, counterstain with Hematoxylin,
×400.

Figure 19 – Cribriform carcinoma with weak to moderate positive reaction for AMACR. Anti-P504S,
EnVision system, DAB, counterstain with Hematoxylin,
×200.

Figure 20 – Cribriform carcinoma: Gleason 5 pattern
with comedonecrosis (HE stain, ×200).

One of these changes regarded the Gleason pattern
4, which now includes most cribriform patterns.
According to the strict criteria proposed on that
occasion, the cribriform Gleason pattern 3 corresponds
to small, round cribriform glands with regular contour
(Figure 21) and large round, evenly spaced lumens.
Cribriform pattern 4 (Figure 22) is attributed to larger
glands with irregular outline or jagged edges and/or
with smaller, irregularly distributed lumens, or to tumor
areas with slit-like lumens which seem to be formed by
the fusion of glands [6, 45, 53]. In other words,
cribriform Gleason 4 pattern of prostate carcinoma is
composed of glands too big, too uneven, too crowded to
represent foci of HGPIN [7], but rather cribriform
acinar or ductal adenocarcinoma. The presence of freefloating, detached cribriform glands (Figure 23) is a
common feature in prostate carcinomas with Gleason
score 8 on PB fragments [7]. The aggregates detachment is favored by the large size of epithelial masses
and by quantitatively reduced stroma [7]. An additional
criteria for grading cribriform carcinomas is the number
of the cribriform glands, thus some authors assigned a
grade 4 to cribriform aggregates corresponding archi-

tecturally to pattern 3, when these are more numerous
[1]. Most cribriform glands considered in the past to
match the Gleason 3 pattern are nowadays interpreted as
foci of cribriform HGPIN, either as Gleason 4 pattern
carcinoma [7, 53], so the number of cases with cribriform Gleason pattern 3 on PB fragments is currently
very low. These changes, imposed by the observations
that the cribriform prostate carcinomas have shown an
aggressive evolution [54], have been rapidly adopted
and validated by studies that reported an improvement
of prognostic and predictive value of such modified
Gleason score [52].
Cribriform acinar carcinoma is often difficult to
differentiate from other prostate cribriform lesions,
particularly the cribriform HGPIN foci. Items that favor
acinar carcinoma, to the detriment of cribriform HGPIN
foci, are: rounded appearance of the lumens within
epithelial aggregates, comedo-type necrosis, marked
and widely distributed cytological atypia, absence of the
maturation phenomenon (although the latter can be met
also in carcinomas) [37], coalescence of the cribriform
aggregates, associated solid areas, perineural invasion
(Figure 24), extraprostatic extension, lack of peripheral
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basal cells [7, 8]. When cribriform carcinoma extends to
neighboring glands replacing the luminal cells, one can
observe residual basal cells at the periphery of the
cribriform glands [37], condition in which discrimination of the two lesions is impossible on PB fragments.
Only when cribriform glands are large, arranged back to
back, present outside the prostate or around a nerve, one
can diagnose invasive carcinoma in the absence of
infiltrating small glands [8]. When the PB material
contains a large number of cribriform atypical glands
the negative reaction for basal cell markers in all of the
glands indicate a cribriform carcinoma [3]. If in the
biopsy material there are only a few cribriform glands
lacking basal cells, it is strongly recommended to avoid
the diagnosis of carcinoma because the focal presence

or even absence (in tangential sections) of basal cells in
the HGPIN foci [8]. More than that, even clearly benign
glands may be negative for basal cells markers [55].
When the PB contains only one or a few small cribriform glands, in the absence of small, infiltrative, noncribriform glands is desirable to use the formulation:
”focus of atypical cribriform glands, without a clear-cut
distinction between cribriform HGPIN and cribriform
carcinoma, a repeat biopsy is recommended” [7, 8].
The cribriform glands with prominent cytological atypia
and/or with non-focal comedo necrosis and basal cells
at the periphery represent, together with a comedo
and solid pattern, a distinct entity from HGPIN, which
is the intraductal extension of a high-grade prostate
carcinoma [56].

Figure 21 – Cribriform acinar carcinoma: Gleason 3
pattern (HE stain, ×400).

Figure 22 – Cribriform acinar carcinoma: Gleason 4
pattern (HE stain, ×400).

Figure 23 – Free floating cribriform glands in a needle
biopsy: Gleason 4 pattern (HE stain, ×200).

Figure 24 – AMACR-positive cribriform carcinoma:
perineural invasion. Anti-P504S, EnVision system,
DAB, counterstain with Hematoxylin, ×400.

 Prostatic ductal adenocarcinomas
Prostatic ductal adenocarcinomas usually develop in
the central / transition zone of the prostate, around verumontanum [57, 58], rarely in the peripheral zone [25,
46, 50] or the tumor may involve peripheral area
extending from the central zone [57]. The term ductal
carcinoma of the prostate should be avoided because it
also refers to prostatic duct urothelial carcinoma [59].
The type B tumor, known as adenocarcinoma of seconddary ducts, is more deeper / peripherally located within

de prostate with multicentric involvement of medium
and small sized ducts [36, 57]. This tumor type have a
complex growth pattern with large glandular lumen,
distended by cell masses interrupted by round, oval to
elongated lumens (Figure 25) or the cribriform aggregates consist of large, closely apposed glands showing
slit-like lumens [36] (Figure 26). The tumor cells are
columnar, pseudostratified with rich, amphophilic,
occasionally clear cytoplasm [36, 50, 59] and layered
nuclei, raising problems of differential diagnosis with
HGPIN lesions and cribriform acinar carcinoma [36].
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Figure 25 – Ductal cribriform adenocarcinoma with
round to elongated lumens (HE stain, ×200).

The criteria that advocate for a ductal adenocarcinoma are: extensive and irregular architectural growth
pattern, prominent fibrosis, hemosiderin dense deposits,
the presence of large comedo-like necrosis foci, the
association of papillary structures with thin fibrovascular cores (Figure 27) lined by large, round or oval,
dark nuclei, with a single macronucleolus, frequent
mitoses [25, 57–60].
Most cribriform ductal adenocarcinomas are assigned
with pattern 4 or 5 Gleason (comedo-type necrosis).
ISUP consensus conference on Gleason grading system
of prostate carcinomas recommended the classification
of prostate tumors with ductal component as Gleason
pattern 4 with ductal aspects (in the absence of necrosis)
[53], so that most prostate tumors of exclusively or
predominantly ductal type have 8–9 Gleason scores
[61]. It is estimated that the presence of feature of ductal
adenocarcinoma in the PB material has adverse prognostic implications: advanced pathological tumor stage,
positive margins in the prostatectomy specimen, decreesed time to progression [59, 60].
Differential diagnosis between the ductal and acinar
cribriform adenocarcinoma is often impossible to perform on PB fragments, but discrimination of the two is
not so important regarding the therapy. For the cribriform acinar carcinoma plead the cuboidal appearance of
the tumor cells, punched-out round lumina, the absence
of fibrosis and hemosiderin deposits [59, 60]. The ductal
adenocarcinoma differentiation from cribriform HGPIN
foci is rather extremely important. The IHC reactions
have a questionable value considering that in one third
of cases of cribriform ductal adenocarcinoma, the basal
cell layer is preserved because of intraductal tumor
growth [36, 41, 58]. When a large number of cribriform
glands with cytological atypia are devoid of basal cells,
HGPIN can be excluded [59]. PAP and PSAP are usually
expressed in both types of lesions, sometimes focal
and/or weak in ductal carcinomas [62]. The AMACR
contribution for clear-cutting the diagnosis is also
limited since a percentage of 20–25% of ductal carcinomas [41] and some HGPIN foci are AMACR-negative
[63]. In such situations, it should be considered that
ductal tumors usually develop in the central area of
the prostate, being identified on TUR specimens, while
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Figure 26 – Cribriform ductal adenocarcinoma with
slit-like lumina (HE stain, ×200).

HGPIN develops predominantly in the peripheral area
of the gland, being diagnosed most often in PB fragments [12, 15, 37, 57].
 Intraductal carcinoma of the prostate
(IDC-P)
Intraductal carcinoma of the prostate (IDC-P) is a
poorly known and controversial entity that may present
a cribriform pattern. It is defined as a lesion in which
the malignant epithelial cells are filling the enlarged
preexisting prostatic acini and ducts with formation of
solid, micropapillary, dense or loose cribriform masses
(Figure 28) with prominent nuclear atypia or nonfocal
comedonecrosis, in terms of complete or partial preservation of basal cell [6, 64] (Figures 29 and 30).
It represents an advanced stage of prostate tumors
progression, with their extension inside ducts [8].
IDC-P, a lesion apart from HGPIN, is often identified in
the close proximity of a bulky and high-grade invasive
cancer on radical prostatectomy specimens [6, 64, 65,
67] and more rarely in the absence of an infiltrative
component on PB fragments [8].
Cohen RJ et al. [56] have proposed five major
criteria and several minor criteria, which allow and
facilitate diagnostic classification. The major criteria
are: (1) glands of high caliber who are at least two times
larger than normal glands from the peripheral area;
(2) the presence of basal cells at the periphery,
identified by basal cells markers; (3) glands are filled
with malignant cells that always span the entire
glandular lumen; (4) central comedonecrosis, which is
variably present. The minor criteria are: frequent rightangle branching and rounded contours in IDC-P glands
in contrast to the undulating outlines of benign and
HGPIN glands.
In turn, Guo CC and Epstein JI [64] have proposed a
number of criteria for IDC-P enrollment: large prostatic
acini and ducts filled with malignant cells along with
the presence, at least partly, of the basal cells layer, with
formation of solid, micropapillary, dense or loose
cribriform aggregates, and the presence of a prominent
nuclear pleomorphism (nuclei six times larger than
those of normal cells) or comedonecrosis.
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Figure 27 – Cribriform-papillary ductal adenocarcinoma (HE stain, ×200).

Figure 28 – Intraductal extension of prostate carcinoma: cribriform pattern (HE stain, ×100).

Figure 29 – Intraductal extension of prostate carcinoma. Preservation of basal cells. Anti-HMWCK,
EnVision system, DAB, counterstain with Hematoxylin,
×400.

Figure 30 – Intraductal extension of prostate carcinoma. Preservation of basal cells, positive reaction for
AMACR in the tumor cells. Anti-p63/P504S, EnVision
system, DAB, counterstain with Hematoxylin, ×400.

Based on the tumoral cells architecture, three patterns
of IDC-P were described: trabecular, cribriform and
solid, with or without comedonecrosis [6], in the first
two being possible the maturation of the nuclei [36].
In the trabecular pattern, two-cell-thick columns span
the glandular lumen creating some elongated elliptic
and crescent spaces; the classic cribriform pattern of
IDC-P is composed of thick cell cords separated by
uniform pounched-out round spaces [6].
Inside the luminal cellular masses from IDC-P, there
are two distinct compartments: a peripheral compartment, similar to that of glands with HGPIN, with tall,
pleomorphic, mitotically active cells, and a central
compartment, often with less worrisome cytological
features – monomorphous, cuboidal cells with abundant
cytoplasm, which acquired the property to survive in the
absence of the epithelium/ stroma interaction [6, 65].
The precise histological classification of the lesion is
very important because IDC-P is associated with
unfavorable prognostic factors (high-grade and large
volume tumors) [8, 65, 66]. That is why it is recommended to mention the lesion in the prostatectomy
specimens. On PB fragments, the presence of IDC-P
foci associated with a Gleason pattern 4 or 5 of the
tumor has only an academic interest, but the association
with a Gleason 3 component justifies any effort to

document the lesion and requires the mention of its poor
prognostic significance [6]. As a solution, it is suggested
to grade the lesions of IDC-P as Gleason pattern 4 or 5.
For those cases in which IDC-P is not associated with
an invasive component on PB fragments, some authors
recommend to diagnose IDC-P, with an additional
commentary referring to their frequent association with
high-grade invasive prostate carcinomas [43, 68].
In the PB material, the discrimination of isolated
cribriform IDC-P from the cribriform HGPIN foci is
sometimes very difficult but extremely important in
terms of treatment. The dense cribriform pattern with
reduced lumens is rather a characteristic of carcinomas
and not of HGPIN foci [8]; the open space that separates
the cribriform masses of atypical cells from the
periphery of the duct pleads for IDC-P [36]; in IDC-P
the nuclei are prominently increased in volume (6 times
larger than in non-neoplastic adjacent cells), pleomorphic, not uniform as those of HGPIN, cyto-nuclear
atypia is also usually present in the central compartment
of the distended ducts and comedonecrosis presents a
non-focal character [8, 43]. Cribriform glands that do
not fulfill these criteria must be labeled as HGPIN with
atypical features or borderline lesions between HGPIN
and IDC-P, with a recommendation for repeat biopsy
[7, 8, 36]. The use of IDC-P term indicates that
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additional tissue samplings will identify the invasive
tumor and raise the need for a treatment, even in the
absence of infiltrating cancer in the PB material [8, 68].
On routine stains, the differential diagnosis with
infiltrating cribriform acinar carcinoma is also difficult
to do. In fact, most of the cribriform IDC-P is diagnosed
as infiltrating cribriform carcinoma in the absence of
immunostains for basal cell markers [8]. The presence
of basal cells at the periphery of some cribriform aggregates that fulfill the above conditions withdraws the
invasive cribriform carcinoma.
The distinction of IDC-P from ductal adenocarcinomas is difficult because they share many elements,
including the partial retention of basal cells in the
periphery [8]. The columnar pseudostratified epithelium,
amphophilic cytoplasm, cribriform arrangement with
slits and/or papillae with connective core, absence of
basal cells (occasionally present when ductal adenocarcinoma grows inside prostatic ducts) are criteria
which guide towards a ductal adenocarcinoma instead
of IDC-P [8].
 Secondary tumors of the prostate
The prostate is sometimes the site of metastases or
tumor extensions. The gland is most often secondary
involved in locally advanced carcinomas of the urinary
bladder and rectum. Among these, enteric-type adeno-

Figure 31 – Colonic cribriform adenocarcinoma: dirty
necrosis (HE stain, ×400).
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