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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. 
Keywords: prostate, cribriform / pseudocribriform pattern, immunohistochemistry. 

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. 

 Normal glands within the central zone 
of the prostate 

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 

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]. 

 Clear cell cribriform hyperplasia 

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 core-
needle biopsy (PB) fragments [12]. Microscopically it is 
characterized by the presence of crowded (Figure 4), 
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sometimes back-to-back, cribriform glands [13] separa-
ted 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-cribri-
form 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 cyto-
plasm, small, uniform nuclei, with small to inconspi-
cuous 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 dis-
crimination 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 cribri-
form hyperplasia the confluence of cribriform units is 
absent and so are the small infiltrating glands that usua-
lly 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 identi-
fied, 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 inflam-
matory 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 

prostate can realize cribriform / pseudocribriform archi-
tectural patterns. 

 

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

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

 
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 prostat-
ectomy 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 

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 uni-
form 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 cyto-
plasm, sometimes with eosinophilic hyaline globules 
[13, 14, 16–18, 24] (Figure 10). 

 

Figure 7 – Usual BCH (HE stain, ×100). Figure 8 – BCH with luminal calcifications (HE stain, 
×100). 
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Figure 9 – Pseudocribriform aggregate in usual BCH 
(HE stain, ×200). 

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

 
The presence of prominent nucleoli diffusely distri-

buted 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 carci-
noma, 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, sometimes-
angulated nuclei and reduced amount of cytoplasm [25]. 
The tumoral stroma is desmoplastic, often with a myxoid 
character [25]. 

The evolution of basaloid prostate carcinomas gene-
rally 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 mate-
rial might be confused with several benign, premalig-
nant 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 inva-
sion, 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, 

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 intracyto-
plasmic 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 cyto-
plasm 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 coales-
cence 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 

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 represent- 
ing 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, cribri-
form 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 

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 necro-
sis foci in the central part of the aggregates is character-
istic 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 stan-
dardized. In 2005, the ISUP (International Society of 
Urologic Pathology) Consensus Conference has propo-
sed some changes of the Gleason grading system [53]. 

 

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

Figure 16 – Cribriform PIN: discontinuous layer of 
basal cells. Anti-p63, EnVision system, DAB, counter-
stain 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 dys-
plastic cells. p63/AMACR cocktail. Anti-p63/P504S, 
EnVision system, DAB, counterstain with Hematoxylin, 
×400. 

 

Figure 19 – Cribriform carcinoma with weak to mo-
derate 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 free-
floating, detached cribriform glands (Figure 23) is a 
common feature in prostate carcinomas with Gleason 
score 8 on PB fragments [7]. The aggregates detach-
ment 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 cribri-
form 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 



Alis Dema et al. 

 

420 

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 discrimi-
nation 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 cribri-
form glands, in the absence of small, infiltrative, noncri-
briform 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 veru-
montanum [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 second-
dary 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 aggre-
gates 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). 

Figure 26 – Cribriform ductal adenocarcinoma with 
slit-like lumina (HE stain, ×200). 

 
The criteria that advocate for a ductal adenocarci-

noma 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 fibro-
vascular 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 prog-
nostic implications: advanced pathological tumor stage, 
positive margins in the prostatectomy specimen, decree-
sed time to progression [59, 60]. 

Differential diagnosis between the ductal and acinar 
cribriform adenocarcinoma is often impossible to per-
form on PB fragments, but discrimination of the two is 
not so important regarding the therapy. For the cribri-
form 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 carcino-
mas [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 

HGPIN develops predominantly in the peripheral area 
of the gland, being diagnosed most often in PB frag-
ments [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 pre-
servation 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 right-
angle 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 adenocarcino-
ma (HE stain, ×200). 

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

 

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

Figure 30 – Intraductal extension of prostate carcino-
ma. 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 compart-
ment, 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 recom-
mended 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), pleomor-
phic, 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 aggre-
gates that fulfill the above conditions withdraws the 
invasive cribriform carcinoma. 

The distinction of IDC-P from ductal adenocarci-
nomas 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 adeno-
carcinoma 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-

carcinomas of the urinary bladder and bowel adeno-
carcinomas may present cribriform aspects, being very 
difficult to distinguish from primary prostate tumors 
with cribriform pattern, particularly from ductal adeno-
carcinomas [25], especially in conditions in which tissue 
or tumor fragments are quantitatively limited. The correct 

diagnosis of these tumors is crucial considering the 
major differences in therapy and prognosis. On the 
usual stains, the presence of “dirty” necrosis (Figure 31) 
columnar appearance of cells with basal located nuclei 
and mucus secretion are issues that advocate for the 
enteric origin of the proliferation [69]. The colorectal 
carcinoma presents the following IHC profile: lack of 
reaction for PSA and prostein (P501S), positivity for 
CEA (intense and diffuse), villin, β-catenin (100%), 
CK20 (80%) (Figure 32), CDX2 (60%), while prostate 
carcinoma shows the following reactivity model: P501S 
+, PSA + (80%), CK20 + (10%), CEA + (10%), villin-, 
CDX2-, β-catenin- [6, 35, 36, 69, 70]. If it is about the 
enteric subtype of urinary bladder adenocarcinoma, 
literature data show the lack of reaction for PSA and 
PSAP, positive reaction for P501S with a diffuse cyto-
plasmic staining, different from the granular perinuclear 
model of prostate adenocarcinomas and positive 
reactivity to PSMA (Prostate Specific Membrane 
Antigen) with diffuse cytoplasmic, rarely membranous, 
pattern [71]. 

 

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

Figure 32 – Colonic cribriform adenocarcinoma: posi-
tive reaction for CK20. Anti-CK20, EnVision system, 
DAB, counterstain with Hematoxylin, ×200. 

 
Acknowledgments 
This work was supported by Grant No. 42126/2008, 

National Research, Development and Innovation  
Plan – PNII – Partnership, Direction 4 – Health. 
Funding Institution: Romanian Ministry of Education 
and Research through National Program Management 
Centre. 

References 
[1] LATOUR M, AMIN MB, BILLIS A, EGEVAD L, GRIGNON DJ, 

HUMPHREY PA, REUTER VE, SAKR WA, SRIGLEY JR, 
WHEELER TM, YANG XJ, EPSTEIN JI, Grading of invasive 
cribriform carcinoma on prostate needle biopsy: an inter-
observer study among experts in genitourinary pathology, 
Am J Surg Pathol, 2008, 32(10):1532–1539. 

[2] MCNEAL JE, Normal and pathologic anatomy of prostate, 
Urology, 1981, 17(Suppl 3):11–16. 

[3] EPSTEIN JI, Precursor lesions to prostatic adenocarcinoma, 
Virchows Arch, 2009, 454(1):1–16. 

[4] YOUNG RH, SRIGLEY JR, AMIN MB, ULBRIGHT TM, CUBILLA AL, 
Histology and zonal variations in histology. The normal 
prostate gland: classification of tumors and tumor-like 
lesions. In: ROSAI J, SOBIN LH (eds), Atlas of tumor patho-
logy: Tumors of the prostate gland, seminal vesicle, male 
urethra and penis, 3rd series, fascicle 28, Armed Forces 
Institute of Pathology, Washington, DC, 2000, 9–14. 

[5] AYALA AG, High-Grade Prostatic Intraepithelial Neoplasia. 
Specialty Conference, Genitourinary Pathology, USCAP 
Annual Meeting, 2004, www.uscap.org/. 

[6] ZHOU M, MAGI-GALLUZZI C, Prostatic adenocarcinoma, 
prostatic intraepithelial neoplasia, and intraductal carci-
noma. In: PARWANI AV, GOLDBLUM JR (eds), Current 
concepts in genitourinary pathology: prostate and bladder, 
Surgical Pathology Clinics, 2008, 1(1):43–76. 

[7] KRONZ JD, SHAIKH AA, EPSTEIN JI, Atypical cribriform lesions 
on prostate biopsy, Am J Surg Pathol, 2001, 25(2):147–155. 



Alis Dema et al. 

 

424 

[8] EPSTEIN JI, NETTO GJ, Prostatic intraepithelial neoplasia 
and its mimickers. In: EPSTEIN JI, NETTO GJ (eds), Biopsy 
interpretation of the prostate, 4th edition, Lippincott Williams 
& Wilkins, Philadelphia, 2008, 35–71. 

[9] TRONCOSO P, BABAIAN RJ, RO JY, GRIGNON DJ,  
VON ESCHENBACH AC, AYALA AG, Prostatic intra- 
epithelial neoplasia and invasive prostatic adenocarci- 
noma in cystoprostatectomy specimens, Urology, 1989, 
34(6 Suppl):52–56. 

[10] AYALA AG, SRIGLEY JR, RO JY, ABDUL-KARIM FW,  
JOHNSON DE, Clear cell cribriform hyperplasia of  
prostate. Report of 10 cases, Am J Surg Pathol, 1986, 
10(10):665–671. 

[11] FRAUENHOFFER EE, RO JY, EL-NAGGAR AK, ORDÓÑEZ NG, 
AYALA AG, Clear cell cribriform hyperplasia of the prostate. 
Immunohistochemical and DNA flow cytometric study,  
Am J Clin Pathol, 1991, 95(4):446–453. 

[12] NETTO GJ, EPSTEIN JI, Benign mimickers of prostate adeno-
carcinoma on needle biopsy and transurethral resection. In: 
PARWANI AV, GOLDBLUM JR (eds), Current concepts in 
genitourinary pathology: prostate and bladder, Surgical 
Pathology Clinics, 2008, 1(1):1–42. 

[13] YOUNG RH, SRIGLEY JR, AMIN MB, ULBRIGHT TM, CUBILLA AL, 
Tumor-like lesions of the prostate. In: ROSAI J, SOBIN LH 
(eds), Atlas of tumor pathology: Tumors of the prostate 
gland, seminal vesicle, male urethra and penis, 3rd series, 
fascicle 28, Armed Forces Institute of Pathology, 
Washington, DC, 2000, 297–298. 

[14] SRIGLEY JR, Benign mimickers of prostatic adenocarcino-
ma, Symposium 01. Benign mimics and tumor-like lesions 
in urologic pathology, IAP 2006 Annual Congress, 2006. 
http://www.uscap.org/. 

[15] EPSTEIN JI, NETTO GJ, Mimickers of adenocarcinoma of the 
prostate. In: EPSTEIN JI, NETTO GJ (eds), Biopsy interpret-
ation of the prostate, 4th edition, Lippincott Williams & 
Wilkins, Philadelphia, 2008, 105–156 b. 

[16] MONTIRONI R, Ordinary and florid BCH (patterns 1 and 2) 
and basal cell carcinoma (pattern 3) with focal areas resem-
bling BCH, Specialty Conference, Genitourinary Pathology, 
USCAP Annual Meeting, 2006, http://www.uscap.org/. 

[17] MONTIRONI R, MAZZUCCHELLI R, STRAMAZZOTTI D,  
SCARPELLI M, LÓPEZ-BELTRAN A, BOSTWICK DG, Basal  
cell hyperplasia and basal cell carcinoma of the prostate:  
a comprehensive review and discussion of a case with  
c-erbB-2 expression, J Clin Pathol, 2005, 58(3):290–296. 

[18] BOSTWICK DG, Mimics of prostate cancer, ISUP 2004 
Annual Meeting, http://www.uscap.org/. 

[19] GRIGNON DJ, RO JY, ORDOÑEZ NG, AYALA AG, CLEARY KR, 
Basal cell hyperplasia, adenoid basal cell tumor, and ade-
noid cystic carcinoma of the prostate gland: an immuno-
histochemical study, Hum Pathol, 1988, 19(12):1425–1433. 

[20] EPSTEIN JI, ARMAS OA, Atypical basal cell hyperplasia of the 
prostate, Am J Surg Pathol, 1992, 16(12):1205–1214. 

[21] DEVARAJ LT, BOSTWICK DG, Atypical basal cell hyperplasia 
of the prostate. Immunophenotypic profile and proposed 
classification of basal cell proliferations, Am J Surg Pathol, 
1993, 17(7):645–659. 

[22] THORSON P, SWANSON PE, VOLLMER RT, HUMPHREY PA, 
Basal cell hyperplasia in the peripheral zone of the prostate, 
Mod Pathol, 2003, 16(6):598–606. 

[23] RIOUX-LECLERCQ NC, EPSTEIN JI, Unusual morphologic 
patterns of basal cell hyperplasia of the prostate, Am J Surg 
Pathol, 2002, 26(2):237–243. 

[24] ICZKOWSKI KA, FERGUSON KL, GRIER DD, HOSSAIN D, 
BANERJEE SS, MCNEAL JE, BOSTWICK DG, Adenoid 
cystic/basal cell carcinoma of the prostate: clinico-
pathologic findings in 19 cases, Am J Surg Pathol, 2003, 
27(12):1523–1529. 

[25] GRIGNON DJ, Unusual subtypes of prostate cancer, Mod 
Pathol, 2004, 17(3):316–327. 

[26] YANG XJ, MCENTEE M, EPSTEIN JI, Distinction of basaloid 
carcinoma of the prostate from benign basal cell lesions  
by using immunohistochemistry for bcl-2 and Ki-67,  
Hum Pathol, 1998, 29(12):1447–1450. 

[27] ALI TZ, EPSTEIN JI, Basal cell carcinoma of the prostate:  
a clinicopathologic study of 29 cases, Am J Surg Pathol, 
2007, 31(5):697–705. 

[28] SHAH IA, SCHLAGETER MO, STINNETT P, LECHAGO J, 
Cytokeratin immunohistochemistry as a diagnostic tool for 
distinguishing malignant from benign epithelial lesions of 
the prostate, Mod Pathol, 1991, 4(2):220–224. 

[29] ICZKOWSKI KA, Current prostate biopsy interpretation: 
criteria for cancer, atypical small acinar proliferation, high-
grade prostatic intraepithelial neoplasia, and use of 
immunostain, Arch Pathol Lab Med, 2006, 130(6):835–843. 

[30] YANG XJ, TRETIAKOVA MS, SENGUPTA E, GONG C, JIANG Z, 
Florid basal cell hyperplasia of the prostate: a histolo- 
gical, ultrastructural, and immunohistochemical analysis, 
Hum Pathol, 2003, 34(5):462–470. 

[31] BOSTWICK DG, BRAWER MK, Prostatic intra-epithelial 
neoplasia and early invasion in prostate cancer, Cancer, 
1987, 59(4):788–794. 

[32] BOSTWICK DG, AMIN MB, DUNDORE P, MARSH W,  
SCHULTZ DS, Architectural patterns of high-grade prostatic 
intraepithelial neoplasia, Hum Pathol, 1993, 24(3):298–310. 

[33] BOSTWICK DG, QIAN J, High-grade prostatic intraepithelial 
neoplasia, Mod Pathol, 2004, 17(3):360–379. 

[34] WU CL, YANG XJ, TRETIAKOVA M, PATTON KT, HALPERN EF, 
WODA BA, YOUNG RH, JIANG Z, Analysis of alpha-methyl-
acyl-CoA racemase (P504S) expression in high-grade 
prostatic intraepithelial neoplasia, Hum Pathol, 2004, 
35(8):1008–1013. 

[35] VARMA M, JASANI B, Diagnostic utility of immunohisto-
chemistry in morphologically difficult prostate cancer: review 
of current literature, Histopathology, 2005, 47(1):1–16. 

[36] PICKUP M, VAN DER KWAST TH, My approach to intra- 
ductal lesions of the prostate gland, J Clin Pathol, 2007, 
60(8):856–865. 

[37] YOUNG RH, SRIGLEY JR, AMIN MB, ULBRIGHT TM,  
CUBILLA AL, Precursor and possible precursors of prostatic 
adenocarcinoma: prostatic intraepithelial neoplasia and 
atypical adenomatous hyperplasia-adenosis. In: ROSAI J, 
SOBIN LH (eds), Atlas of tumor pathology: Tumors of the 
prostate gland, seminal vesicle, male urethra and penis,  
3rd series, fascicle 28, Armed Forces Institute of Pathology, 
Washington, DC, 2000, 69–94(c). 

[38] JIANG Z, WODA BA, ROCK KL, XU Y, SAVAS L, KHAN A,  
PIHAN G, CAI F, BABCOOK JS, RATHANASWAMI P, REED SG, 
XU J, FANGER GR, P504S: a new molecular marker for the 
detection of prostate carcinoma, Am J Surg Pathol, 2001, 
25(11):1397–1404. 

[39] JIANG Z, WU CL, WODA BA, ICZKOWSKI KA, CHU PG, 
TRETIAKOVA MS, YOUNG RH, WEISS LM, BLUTE RD JR, 
BRENDLER CB, KRAUSZ T, XU JC, ROCK KL, AMIN MB,  
YANG XJ, Alpha-methylacyl-CoA racemase: a multi-
institutional study of a new prostate cancer marker, 
Histopathology, 2004, 45(3):218–225. 

[40] ZHOU M, AYDIN H, KANANE H, EPSTEIN JI, How often does 
alpha-methylacyl-CoA-racemase contribute to resolving an 
atypical diagnosis on prostate needle biopsy beyond that 
provided by basal cell markers?, Am J Surg Pathol, 2004, 
28(2):239–243. 

[41] HERAWI M, EPSTEIN JI, Immunohistochemical antibody 
cocktail staining (p63/HMWCK/AMACR) of ductal adenocar-
cinoma and Gleason pattern 4 cribriform and noncribriform 
acinar adenocarcinomas of the prostate, Am J Surg Pathol, 
2007, 31(6):889–894. 

[42] EPSTEIN JI, HERAWI M, Prostate needle biopsies containing 
prostatic intraepithelial neoplasia or atypical foci suspicious 
for carcinoma: implications for patient care, J Urol, 2006, 
175(3 Pt 1):820–834. 

[43] MONTIRONI R, MAZZUCCHELLI R, LOPEZ-BELTRAN A,  
CHENG L, SCARPELLI M, Mechanisms of disease: high-grade 
prostatic intraepithelial neoplasia and other proposed pre-
neoplastic lesions in the prostate, Nat Clin Pract Urol, 2007, 
4(6):322–332. 

[44] VAN DER KWAST TH, LOPES C, SANTONJA C, PIHL CG, 
NEETENS I, MARTIKAINEN P, DI LOLLO S, BUBENDORF L, 
HOEDEMAEKER RF; MEMBERS OF THE PATHOLOGY COMMITTEE 
OF THE EUROPEAN RANDOMISED STUDY OF SCREENING  
FOR PROSTATE CANCER, Guidelines for processing and 
reporting of prostatic needle biopsies, J Clin Pathol, 2003, 
56(5):336–340. 



Prostate lesions with cribriform / pseudocribriform pattern 

 

425
[45] EGEVAD L, ALLSBROOK WC JR, EPSTEIN JI, Current practice 

of diagnosis and reporting of prostatic intraepithelial 
neoplasia and glandular atypia among genitourinary 
pathologists, Mod Pathol, 2006, 19(2):180–185. 

[46] CHRISTENSEN WN, STEINBERG G, WALSH PC, EPSTEIN JI, 
Prostatic duct adenocarcinoma. Findings at radical 
prostatectomy, Cancer, 1991, 67(8):2118–2124. 

[47] EPSTEIN JI, GRIGNON DJ, HUMPHREY PA, MCNEAL JE, 
SESTERHENN IA, TRONCOSO P, WHEELER TM, Interobserver 
reproducibility in the diagnosis of prostatic intraepithelial 
neoplasia, Am J Surg Pathol, 1995, 19(8):873–886. 

[48] ABRAHAMS NA, ORMSBY AH, BRAINARD J, Validation  
of cytokeratin 5/6 as an effective substitute for keratin  
903 in the differentiation of benign from malignant  
glands in prostate needle biopsies, Histopathology, 2002, 
41(1):35–41. 

[49] ZHOU M, SHAH R, SHEN R, RUBIN MA, Basal cell cocktail 
(34betaE12 + p63) improves the detection of prostate basal 
cells, Am J Surg Pathol, 2003, 27(3):365–371. 

[50] TAVORA F, EPSTEIN JI, High-grade prostatic intraepithelial 
neoplasialike ductal adenocarcinoma of the prostate:  
a clinicopathologic study of 28 cases, Am J Surg Pathol, 
2008, 32(7):1060–1067. 

[51] MCNEAL JE, ALROY J, LEAV I, REDWINE EA, FREIHA FS, 
STAMEY TA, Immunohistochemical evidence for impaired 
cell differentiation in the premalignant phase of prostate 
carcinogenesis, Am J Clin Pathol, 1988, 90(1):23–32. 

[52] HELPAP B, EGEVAD L, The significance of modified  
Gleason grading of prostatic carcinoma in biopsy and 
radical prostatectomy specimens, Virchows Arch, 2006, 
449(6):622–627. 

[53] EPSTEIN JI, ALSBROOK WC JR, AMIN MB, EGEVAD LL; ISUP 
GRADING COMMITTEE, The 2005 International Society of 
Urological Pathology (ISUP) Consensus Conference on 
Gleason Grading of Prostatic Carcinoma, Am J Surg Pathol, 
2005, 29(9):1228–1242. 

[54] QIAN J, JENKINS RB, BOSTWICK DG, Detection of chromo-
somal anomalies and c-myc gene amplification in  
the cribriform pattern of prostatic intraepithelial neoplasia 
and carcinoma by fluorescence in situ hybridization,  
Mod Pathol, 1996, 10(11):1113–1119. 

[55] GOLDSTEIN NS, UNDERHILL J, ROSZKA J, NEILL JS, 
Cytokeratin 34beta E-12 immunoreactivity in benign 
prostatic acini. Quantitation, pattern assessment, and 
electron microscopic study, Am J Clin Pathol, 1999, 
112(1):69–74. 

[56] COHEN RJ, WHEELER TM, BONKHOFF H, RUBIN MA,  
A proposal on the identification, histologic reporting, and 
implications of intraductal prostatic carcinoma, Arch Pathol 
Lab Med, 2007, 131(7): 1103-1109. 

[57] YOUNG RH, SRIGLEY JR, AMIN MB, ULBRIGHT TM, CUBILLA AL, 
Variants of prostatic adenocarcinoma, other primary 
carcinomas of the prostate, and secondary carcinomas. In: 
ROSAI J, SOBIN LH (eds), Atlas of tumor pathology: Tumors 
of the prostate gland, seminal vesicle, male urethra and 
penis, 3rd series, fascicle 28, Armed Forces Institute of 
Pathology, Washington, DC, 2000, 289–334. 

[58] FINE SW, Variants and unusual pattern of prostate cancer. 
In: PARWANI AV, GOLDBLUM JR (eds), Current concepts in 
genitourinary pathology: prostate and bladder, Surgical 
Pathology Clinics, 2008, 1(1):77–104. 

[59] EPSTEIN JI, NETTO GJ, Prostatic duct adenocarcinoma.  
In: EPSTEIN JI, NETTO GJ (eds), Biopsy interpretation  
of the prostate, 4th edition, Lippincott Williams & Wilkins, 
Philadelphia, 2008, 218–227. 

[60] BRINKER DA, POTTER SR, EPSTEIN JI, Ductal adenocarcino-
ma of the prostate diagnosed on needle biopsy: correlation 
with clinical and radical prostatectomy finding and 
progression, Am J Surg Pathol, 1999, 23(12):1471–1479. 

[61] AMIN M, BOCCON-GIBOD L, EGEVAD L, EPSTEIN JI,  
HUMPHREY PA, MIKUZ G, NEWLING D, NILSSON S, SAKR W, 
SRIGLEY JR, WHEELER TM, MONTIRONI R, Prognostic and 
predictive factors and reporting of prostate carcinoma in 
needle biopsy specimens, Scand J Urol Nephrol Suppl, 
2005, (216):20–33. 

[62] SATO K, TACHIBANA H, TSUZUKI T, UEDA Y, KATSUDA S, 
Prostatic ductal adenocarcinoma mimicking villous adeno-
ma of the urethra, Virchows Arch, 2006, 449(5):597–599. 

[63] HELPAP B, The significance of the P504S expression 
pattern of high-grade prostatic intraepithelial neoplasia 
(HGPIN) with and without adenocarcinoma of the prostate 
in biopsy and radical prostatectomy specimens, Virchows 
Arch, 2006, 448(4):480–484. 

[64] GUO CC, EPSTEIN JI, Intraductal carcinoma of the prostate 
on needle biopsy: histologic features and clinical signifi-
cance, Mod Pathol, 2006, 19(12):1528–1535. 

[65] MCNEAL JE, YEMOTO CE, Spread of adenocarcinoma within 
prostatic ducts and acini. Morphologic and clinical corre-
lation, Am J Surg Pathol, 1996, 20(7):802–814. 

[66] COHEN RJ, MCNEAL JE, BAILLIE T, Patterns of differentiation 
and proliferation in intraductal carcinoma of the prostate: 
significance for cancer progression, Prostate, 2000, 
43(1):11–19. 

[67] SHAH RB, MAGI-GALLUZZI C, HAN B, ZHOU M, Atypical 
cribriform lesions of the prostate: relationship to prostatic 
carcinoma and implication for diagnosis in prostate 
biopsies, Am J Surg Pathol, 2010, 34(4):470–477. 

[68] MONTIRONI E, MAZZUCCHELLI R, ALGABA F, LOPEZ-BELTRAN A, 
Morphological identification of the patterns of prostatic intra-
epithelial neoplasia and their significance, J Clin Pathol, 
2000, 53(9):655–665. 

[69] OWENS CL, EPSTEIN JI, NETTO GJ, Distinguishing prostatic 
from colorectal adenocarcinoma on biopsy samples: the 
role of morphology and immunohistochemistry, Arch Pathol 
Lab Med, 2007, 131(4):599–603. 

[70] HAMEED O, HUMPHREY PA, Immunohistochemistry in diag-
nostic surgical pathology of the prostate, Semin Diagn 
Pathol, 2005, 22(1):88–104. 

[71] LANE Z, HANSEL DE, EPSTEIN JI, Immunohistochemical 
expression of prostatic antigens in adenocarcinoma and 
vilous adenoma of the urinary bladder, Am J Surg Pathol, 
2008, 32(9):1322–1326. 
 

 
 
 
 
 
Corresponding author 
Alis Dema, Professor, MD PhD, Department of Pathology, “Victor Babeş” University of Medicine and Pharmacy,  
2 Eftimie Murgu Square, 300041 Timişoara, Romania; Phone +40748–331 268, e-mail: dema_alis@yahoo.com 
 
 
 
 
 
 
Received: April 27th, 2010 

Accepted: August 18th, 2010 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


