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adenocarcinoma in such cases are the enlarged nuclei (compare with adjacent benign elements!), 
amphophilic cytoplasm, prominent nucleoli and absence of basal cells. The importance of nuclear 
enlargement has not often been stressed, however in problematic cases, particularly those where nucleoli 
are inconspicuous this may be among the most useful features. Ancillary features such as intraluminal 
secretions, crystalloids, collagenous micronodules and perineural invasion are also of considerable help 
(see below).  Although acidic mucinous secretions are frequently highlighted, carcinoma glands also often 
contain granular eosinophilic material sometimes with nuclear debris, a feature that is also helpful though 
not specific. 

 
I also find the appearance of the stroma to be of assistance in difficult cases with few glands to 

evaluate. The stroma in adenocarcinoma may be essentially normal giving the impression that the 
abnormal glands have been "dropped onto the slide."  In contrast, many of the benign mimics of cancer 
will show stromal changes including fibrosis (atrophy), associated inflammation (atrophy) and a stroma 
that is proliferative (hyperplastic lesions). 

 
Acidic mucin has been advocated as a marker of malignancy in the prostate gland. Several 

studies have shown that luminal acid mucin (wispy basophilic material on hematoxylin and eosin) is 
frequently present in adenocarcinoma and as such can aid in the diagnosis [3,13-15]. It is also clear that 
the presence of acidic mucin is not specific to carcinoma but can also occur in atrophy, basal cell 
hyperplasia, atypical adenomatous hyperplasia and sclerosing adenosis [16-19]. This finding should alert 
one to the possibility of carcinoma but usual histologic criteria must still be met to make the diagnosis. 

 
Prostatic crystalloids were first described in association with well differentiated adenocarcinoma 

[20]. The crystalloids are intensely eosinophilic with a glassy appearance and sharp angulated edges 
giving an impression of birefringence (although they are not) and should not be confused with corpora 
amylacea.  Several studies have since confirmed this association, but also demonstrated that these may 
be found in benign glands (most often prostatic intraepithelial neoplasia and atypical adenomatous 
hyperplasia) [21,22]. Similar to acid mucin, this finding should raise ones level of suspicion significantly 
but the diagnosis still requires minimal histologic criteria. The presence of crystalloids in benign glands in 
negative needle biopsies has not predicted for a higher likelihood of adenocarcinoma in repeat biopsies in 
limited studies [23].  Corpora amylacea are generally a feature of benign glands however they can 
infrequently (<0.5% of cancers) be found in cancerous glands [24]. 

 
Collagenous micronodules (mucinous fibroplasia) have also been described as a finding 

specific to adenocarcinoma [15,25,26]. These are eosinophilic fibrillar aggregates adjacent to neoplastic 
glands that are almost always associated with mucin producing carcinomas.  Because of this, this feature 
is rarely present in the small foci of well formed glands that most often lead to significant diagnostic 
difficulty. 

 
Perineural invasion when present is diagnostic of adenocarcinoma [15,26].  Care must be taken 

not to over interpret benign glands that may be located immediately adjacent to nerves and can appear to 
indent and distort the nerve fibers [27,28]. Rarely the benign glands may appear to track nerve fibers or 
even partially encircle a nerve. 

 
Glomerulations are intraluminal proliferations found in dilated acini of adenocarcinoma. The 

morphology is somewhat analogous to renal glomeruli and hence the terminology. These are uncommon 
but to date have only been described in adenocarcinoma [15,26]. Since they generally are associated 
with higher grade cancers, they are only infrequently contribute to the diagnosis in difficult cases. 

 
High molecular weight cytokeratin was the first IHC stain to become an extremely valuable 

marker in the diagnosis of adenocarcinoma [29-31].  The most commonly used antibody is clone 34βE12. 
Others have used CK 5/6 with similar results [32]. These antibodies are useful because they specifically 
label basal cells and not secretory cells.  Benign mimics of adenocarcinoma are invariably positive with 
this antibody reflecting the presence of basal cells. Although negative staining is typical of 
adenocarcinoma, it is dangerous to base a diagnosis on a negative immunoreaction and so the positive 
diagnosis of carcinoma should still depend on histologic criteria. Since the basal cell layer is patchy in 
high grade PIN, it is possible to see 2-3 small acinar structures lacking basal cells adjacent to HGPIN and 
not be able to exclude out-pouching from the latter as a diagnostic possibility. Also, the ductal 
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(endometrioid) variant of adenocarcinoma may contain preserved basal cells and identification of these 
with high molecular weight cytokeratin does not exclude the diagnosis. 

 
Other markers (p63; p504s/AMACR) have begun to emerge that may supplant or be applied in 

combination with high molecular weight cytokeratin. P63 is a nuclear marker that stains basal cells and 
does not stain the nuclei of cancer cells [33,34]. Some have found a cocktail containing both antibodies 
(34ßE12 & p63) to be more effective [34,35] Alpha-methylacyl-CoA racemase (p504S, AMACR) was 
initially reported to stain prostate cancer but not benign glandular cells [36,37]. Irradiated prostate cancer 
retains the expression of AMACR [38]. Zhou et al [39] demonstrated that racemase increased the number 
of atypical diagnosis that could be resolved when combined with basal cell markers. Although racemase 
is a marker of “malignancy”, benign lesions, including AAH and atrophy occasionally will stain positively 
and interpretation must always be in combination with usual H&E criteria [40]. Cocktails combining p504S 
and basal cell markers are becoming increasingly widely used [41-47a]. As experience with this marker 
has expanded, potential problems have emerged. High grade PIN frequently reacts strongly to this 
marker. In addition there have been reports of positivity in up to 20% of cases of AAH and in up to 30% of 
foci of atrophy (including post atrophic hyperplasia and partial atrophy). Lastly, nephrogenic adenoma is 
consistently positive for this marker [48-50]. 

 
The successful application of p63/AMACR to destained histological sections transferred to 

charged slides in cases with limited lesional tissue for special studies has been described [51].   
      
In summary, it is not possible to elaborate minimal absolute criteria for the diagnosis of prostatic 

adenocarcinoma.  The diagnosis is based on an assessment of multiple features including all of those 
described above.  The criteria established by Gleason remain the cornerstone for diagnosis but in many 
instances cannot and should not be rigidly adhered to.  At a consensus conference several years ago a 
similar conclusion was reached [4]. Of importance to the practicing surgical pathologist, several groups 
are now indicating that a diagnosis of atypical small acinar proliferation suspicious for carcinoma (or other 
similar terminology) is acceptable in cases where a minimal amount of lesional tissue is present. 
 
 

ATYPICAL SMALL ACINAR PROLIFERATION 
 

Not infrequently foci of small glands for which a definitive diagnosis cannot be made are identified 
in needle biopsy specimens. In some instances these may be considered to almost certainly be malignant 
but the features are simply not enough to make the definitive diagnosis of carcinoma. In others the 
features are strongly indicative of a benign process but the possibility of malignancy cannot be entirely 
excluded. In still others the surgical pathologist is completely uncertain as to the nature of the 
proliferation. For all of these situations the term atypical small acinar proliferation (ASAP) has been 
recommended [7] though not without some controversy [52,53]. In a recent survey of 93 genitourinary 
pathologists, the term ASAP was most frequently used (47%), followed by atypia or atypical glands (28%) 
and suspicious for carcinoma (20%) [54]. 

 
It is important to recognize that ASAP does not represent a diagnostic entity – it in fact represents 

numerous different lesions all of which have in common the presence of small acinar structures. In needle 
biopsy specimens the most important small gland mimic of adenocarcinoma is atrophy, particularly post-
atrophic hyperplasia. Other problematic lesions such as atypical adenomatous hyperplasia and sclerosing 
adenosis are largely transition zone in origin and are infrequent in the needle biopsy specimen [6]. 

 
The frequency of diagnosis of ASAP is quite variable with reported rates ranging from 1.5% to 

9.0% with an overall reported mean of about 5% [55]. In a Q-probe study of the College of American 
Pathologists the median rate of diagnostic uncertainty in the 15,753 biopsy reports from 332 institutions 
was 6.0% [56]. In our own hands the frequency of an uncertain diagnosis is 4.1% [57]. 

 
The clinical significance of ASAP as a diagnostic category has been clearly demonstrated in 

several studies. The frequency of obtaining a positive diagnosis of adenocarcinoma on rebiopsy in 
published experience to date has ranged from 34% to 60%, with an average in the 40% range [55,58-64]. 
It is worth noting that this yield is higher than for the follow up of HGPIN. The significance of ASAP has 
persisted in the extended biopsy practices currently employed [65]. Studies that have looked at the value 
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of subcategorizing the ASAP lesion as suspicious for cancer vs uncertain vs probably benign have not 
demonstrated a consistent ability to predict the likelihood of obtaining a positive diagnosis on re-biopsy. 
Only 33% of North American GU pathologists assign a degree of suspicion in these cases [54]. Given that 
in many instances the atypical focus actually represents cancer, the re-biopsy strategy should include 
specific targeting of the previous abnormal area in addition to random sampling [55,66,67]. 
 My experience with urologists has indicated the need for clarification of the significance of this 
diagnosis. This lack of understanding has been documented among members of the Society of Urologic 
Oncology [68]. Many seem to have difficulty understanding the concept that ASAP is not a specific entity 
(like HGPIN) but a descriptive category. A recent review article in the journal Urology by Parsons & Partin 
[69] highlighted the clinical significance of this category. Handling the result of follow up biopsy is also 
problematic. A negative re-biopsy does not exclude the possibility that the initial atypical focus was 
actually cancer. In cases where the initial biopsy was considered very suspicious and the follow up is 
negative, obtaining expert consultation may be appropriate. I have seen several such cases where on 
review the initial atypical focus is later considered diagnostic of cancer. Recent studies have reported the 
results of radical prostatectomy following a diagnosis of ASAP [70]. All 25 patients with a needle biopsy 
diagnosis of ASAP undergoing immediate radical prostatectomy were found to have adenocarcinoma in 
the resected specimens. 
 

MIMICS OF PROSTATIC ADENOCARCINOMA 
 

 There are many potential mimics of prostatic adenocarcinoma including normal structures, 
atrophy and a variety of proliferative lesions.[11,12,71-73] The most important and problematic is atrophy 
and post-atrophic hyperplasia [74]. Many of the other mimics are proliferative lesions that most often 
occur in the transition zone of the prostate. These are most often encountered in transurethral resectates 
(TURP). With increasing use of extended biopsy protocols as discussed earlier, the transition zone is now 
often specifically targeted in biopsy procedures with the result that these lesions can be found in needle 
biopsy.   

 
POTENTIAL MIMICS OF ADENOCARCINOMA 

 
 Normal tissues 
  Seminal vesicle 
  Cowper’s glands 
  Paraganglia 
 
 Inflammatory processes 
  Granulomatous prostatitis 
 
 Proliferative lesions 
  Basal cell hyperplasia 
  Clear cell cribriform hyperplasia 
  Sclerosing adenosis 
  Verumontanum mucosal gland hyperplasia 
  Mesonephric hyperplasia 
  Atypical adenomatous hyperplasia 
 
 Atrophy 
 
 Others 
  Nephrogenic adenoma 
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SEMINAL VESICLE 

The seminal vesicles are paired structures that extend from the base of the prostate posterior to the 
bladder wall. Seminal vesicle tissue may be seen in prostate needle biopsies either inadvertently in 
specimens from the prostate base or in biopsies directed to specifically sample them. Histologically the 
seminal vesicle is characterized by a central lumen with complex branching ducts extending from the 
lumen into the smooth muscle wall. This results in an appearance as crowded small glands that may 
mimic adenocarcinoma in the needle biopsy [11,12]. Helpful features in recognizing seminal vesicle the 
structured, branching architecture at low magnification, the presence of large bizarre (“monster”) nuclei 
[75] and abundant cytoplasmic lipofuscin pigment. 
 

COWPER’S GLAND 

Cowper’s (bulbourethral) glands are paired periurethral structures located at the apex of the prostate 
gland. They produce a clear glycoprotein containing kucin that has several functions during sexual 
stimulation and ejaculation [76]. These may be sampled in prostate biopsies [77]. The glands have a 
lobular architecture with a central duct and surrounding acini lined by mucin secreting low columnar cells. 
The crowded small glands mimic adenocarcinoma but the organized architecture and cytoplasmic mucin 
should distinguish the two. Cowper’s gland epithelium expresses PSA but not PAP; the glands are high 
molecular weight cytokeratin positive. Although luminal mucin is common in gland-forming prostate 
adenocarcinoma, cytoplasmic mucin is distinctly uncommon. The major differential diagnosis is with 
mucinous metaplasia in normal prostatic epithelium [12]. 
 

PARAGANGLION TISSUE 

Paraganglionic tissue is generally found in the periprostatic tissue but can also be present within prostatic 
stroma [78]. Rarely, this tissue can be encountered in needle biopsies [79]. It is characterized by small 
nests of cells with clear cytoplasm and hyperchromatic nuclei separated by fibrous connective tissue and 
aggregated into circumscribed nodules. I have seen a couple of cases where paraganglionic tissue 
outside the prostate was misinterpreted as tumor resulting in incorrect pathologic staging. If necessary 
IHC can separate the two with the paraganglionic tissue being CK, PSA and PAP negative and 
chromogranin positive. It should be remembered that paragangliomas of the prostate gland have been 
reported [80] 
 
 GRANULOMATOUS PROSTATITIS 
 
Nonspecific granulomatous prostatitis is an important clinical mimicker of prostate cancer as it typically 
produces an irregular, hard prostate gland on digital rectal examination and can be associated with a 
significant increase in serum PSA [81]. In contrast to the other mimics under discussion, granulomatous 
prostatitis mimics high grade prostate carcinoma (grade 5, score 10). The sheets of histiocytes can be 
misinterpreted as epithelial cells, particularly if there is not the usual polymorphous inflammatory 
background (I have seen this mistake made three times). The lack of any suggestion of gland formation is 
unusual in any prostate cancer, even high grade tumors and should suggest the possibility of GP; this 
combined with the background polymorphous infiltrate that typically includes eosinophils and can include 
giant cells should lead to a correct diagnosis [11,82]. If necessary, IHC can sort out the differential 
relatively easily. 
 

BASAL CELL HYPERPLASIA 

Basal cell hyperplasia is typically seen as part of nodular hyperplasia, arising in the transition zone of the 
gland [83-87]. As such it is often associated with obstructive symptoms and is generally seen in 
transurethral resectates or radical prostatectomy specimens and only infrequently in needle biopsy 
specimens [88]. It has no known significance otherwise. 
 
Histologically, BCH is characterized by expansile nodules of relatively uniform round glands either 
partially or completely filled with basal cells. In partially involved glands, residual secretory cells at the 
lumenal surface are readily identified. The cells are basophilic with scant cytoplasm and oval to spindle 
shaped hyperchromatic nuclei. Nucleoli are usually indistinct but can be present. Scattered 



VM110 Diagnosing Prostatic Adenocarcinoma 
David J. Grignon, MD, FCAP 
 

6 

microcalcifications are present in about half of the cases. The stroma is also involved in the process and 
is hypercellular with proliferating fibroblasts and myofibroblasts. 
 
Although the busy nature of BCH makes it worrisome, it is readily separated from prostatic 
adenocarcinoma. The acini in adenocarcinoma are lined by a single layered epithelium (vs glands filled 
with cells), with prominent nucleoli (vs inconspicuous) and there is an infiltrative (vs circumscribed) growth 
pattern. In needle biopsy specimens the admixure of usual hyperplastic glands with the BCH glands may 
however mimic an infiltrative process. Infrequently basophilic mucin or crystalloids can be seen. High 
molecular weight cytokeratin and p63 staining is positive; AMACR is negative. In cases with atypical 
features (larger irregular nests, nucleoli, less circumscribed architecture) the more problematic distinction 
is from basaloid carcinoma [83,84,89]. 
 
CLEAR CELL CRIBRIFORM HYPERPLASIA 
 
CCCH is also seen as part of nodular hyperplasia, may be associated with obstructive symptoms, and is 
almost always seen in TUR or radical prostatectomy specimens [12,90,91].  
 
Histologically it is seen either as part of a usual hyperplastic nodule or occasionally forms an entire 
nodule itself. The acini are sharply circumscribed with proliferating cells arranged in a cribriform 
architecture. Individual cells are cuboidal to columnar with clear cytoplasm and small hyperchromatic 
nuclei. Nucleoli are absent or inconspicuous. An intact basal cell layer is present and comedonecrosis is 
not seen. 
 
CCCH has the potential to be confused with cribriform carcinoma and cribriform HGPIN. Cribriform 
carcinoma has an infiltrative growth pattern and cribriform PIN is seen in the peripheral zone involving 
“normal” ductal structures. In both of these conditions individual cells have enlarged nuclei with prominent 
macronucleoli. Basal cells are present in cribriform PIN and may also be present in cribriform carcinoma 
making this feature less helpful in differential diagnosis. 
   
 

SCLEROSING ADENOSIS 

Sclerosing adenosis (SA) is an unique, rare proliferative lesion which is largely restricted to the transition 
zone.[16,92] It is usually small and so is asymptomatic. It is generally an incidental finding in TUR or 
radical prostatectomy specimens and is only rarely seen in needle biopsy specimens [93]. 
 
Histologically, SA is a poorly circumscribed proliferation of variably shaped and sized glands in a cellular 
stroma. The glands range from small and round to large and complex. They may be compressed with slit 
like lumens. A double cell layer is present but can be difficult to appreciate. The lining cells tend to have 
large open nuclei with inconspicuous nucleoli although prominent nucleoli can be seen. The lumens can 
contain acidic mucin secretions and prostatic crystalloids. Glands are often surrounded by a thickened 
basement membrane easily seen on routine H&E sections. The stroma contains plump spindle-shaped 
cells arranged haphazardly or in short fascicles. 
 
The lesion is unique because the basal cells undergo myoepithelial metaplasia and will stain positively for 
high molecular weight cytokeratin, S-100 protein and muscle-specific actin. 
 
Key features distinguishing SA from adenocarcinoma include the cellular stroma, variability in gland size 
and shape, and thick basement membranes. IHC can resolve problematic cases. 
 

VERUMONTANUM MUCOSAL GLAND HYPERPLASIA 

This lesion was first described as an incidental finding in radical prostatectomy specimens, with rare 
examples in needle biopsies reported later [94,95]. I have also seen examples in needle biopsy 
specimens. The lesion may be single or multiple and is generally less than a few mm in diameter. It 
consists of relatively uniform glands that are closely packed and contain numerous corpora amylacea. 
The glands are lined by a double cell layer and individual cells lack prominent nucleoli.      
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MESONEPHRIC HYPERPLASIA 

This is a rare incidental lesion generally seen in radical prostatectomy specimens [96,97]. It has no known 
clinical significance. It is characterized by a lobular arrangement of small tubular structures lined by a 
single layered epithelium. The cells are cuboidal with minimal cytoplasm resulting in an atrophy-like 
appearance. The tubules may be dilated and filled with eosinophilic secretions. The lesion can be 
associated with nerve and ganglion tissue in the periprostatic fat. The cells are PSA and PAP negative; 
variable results with high molecular weight cytokeratin are reported. 
 

ATYPICAL ADENOMATOUS HYPERPLASIA 

AAH is a proliferative lesion most often found in the transition zone [1,98]. It is “atypical” because the 
proliferation includes uniform round glands mimicking adenocarcinoma. The nature of the lesion remains 
uncertain. Because of overlapping features with low-grade adenocarcinoma, it has been considered a 
possible precursor for the low-grade adenocarcinomas that arise in the transition zone. Despite several 
cytogenetic studies, this remains a subject of speculation with no resolution at present [99-104]. For the 
time being the major importance of AAH is the potential for misdiagnosis as cancer. 
 
Histologically AAH is a well circumscribed lesion with a mixture of complex glands typical of hyperplasia 
admixed with uniform round glands. Crystalloids and basophilic mucin can occasionally be 
present.[12,18,105] The lining cells have small nuclei with fine chromatin. Nucleoli are occasionally 
present but are generally small (<1 um). Basal cells are present but often only form a partial layer and 
some of the acini may lack basal cells completely. Alpha-methylacyl-CoA racemase (AMACR, p504S) is 
reported to be expressed either focally or diffusely in almost 20% of cases [40]. In a multi-observer study, 
the most important features used by a group of GU pathologists to distinguish AAH from adenocarcinoma 
were the inconspicuous nucleoli, presence of a fragmented basal cell layer and the absence of 
crystalloids and basophilic mucin [7]. 
 
Terminology for this lesion has been a source of contention. Most GU pathologist prefer AAH and use this 
diagnosis in a restricted manner for lesions having the characteristics described above [106]. The term 
adenosis is also used for this lesion but in a less restrictive way. From a practical view either approach is 
acceptable however for purposes of investigation into the nature of AAH the restrictive approach is more 
appropriate.   
 

ATROPHY 

Atrophy is the single most common benign lesion that causes diagnostic difficulty in prostate needle 
biopsies [12,74]. Although it is characteristically found in older patients, atrophy begins to appear in the 
prostate gland at a younger age than one might expect [107]. The process frequently coexists with 
nodular prostatic hyperplasia and often develops in a background of chronic prostatitis.  Atrophy in needle 
biopsies is of no clinical significance [108] except for its propensity to be misdiagnosed as carcinoma.  
Large areas of atrophy may produce a hypoechoic lesion on ultrasound and clinically mimic cancer. 
 
Srigley, [12,109] has divided atrophy into 5 major patterns; simple (lobular) atrophy, sclerotic atrophy, 
cystic atrophy, linear (streaming) atrophy and postatrophic hyperplasia.  The latter is perhaps the most 
difficult to distinguish from carcinoma and is probably the one that most contributed to the early concept 
that adenocarcinoma can develop from foci of atrophy. Recently a proposed classification of focal atrophy 
has included 4 categories: simple atrophy, simple atrophy with cystic change, post atrophic hyperplasia 
and partial atrophy [109a]. In this scheme sclerotic atrophy would fit in the simple atrophy category. 
 
Simple lobular atrophy is characterised by small collections of closely packed glands arranged in 
circumscribed nests. Individual glands are small, round to irregular in shape and have an ectatic 
appearance due the small, shrunken epithelial cells.  These lining cells have dense hyperchromatic nuclei 
and very scant cytoplasm.  Nucleoli are not appreciable.  Distinguishing between basal cells and atrophic 
secretory cells is often difficult and may be impossible.  In contrast, the cells of well-differentiated 
adenocarcinoma typically have moderate to abundant cytoplasm which often is pale eosinophilic to clear; 
nuclei are open with at least a few small nucleoli. 
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In sclerotic atrophy, the glands are distorted by a dense collagenized stroma producing bizarre and 
angulated shapes.  The stroma typically resembles the "elastosis" more often thought of in breast tissue.  
At low power, a lobular architecture remains evident and a central dilated duct is often present.  This 
apparent "tumor desmoplasia" should be considered an indicator of benignancy as this is rarely a feature 
of low-grade adenocarcinoma.  Cytologically, the cells resemble those previously described.  In a needle 
biopsy the architectural pattern of sclerotic atrophy most resembles that of raggedly infiltrating Gleason 
grade 3 to 4 adenocarcinoma but the cytologic features would be inconsistent with those of this grade of 
cancer. 
 
In either type, if there is cystic dilation of the acini the terms cystic atrophy or simple atrophy with cystic 
change has been used. Often this involves only some of the acini. Rarely, small atrophic glands will 
appear as a linear row “streaming” through the core mimicking the architecture of cancer [12]. In this 
situation the cytology of the glands is typical of atrophy.   
 
The greatest diagnostic difficulty is produced by the presence of secondary hyperplasia in foci of either 
type of atrophy (post-atrophic hyperplasia, post-inflammatory hyperplasia) [110,111]. In this situation the 
lining secretory epithelial cells have more abundant cytoplasm, which is usually clear or less often 
amphophilic and contain enlarged open nuclei.  Small to intermediate sized nucleoli may be seen, but the 
prominent macronucleoli typical of adenocarcinoma are absent. The overall lobular architecture is 
maintained and this is an important differentiating feature. Although mucinous metaplasia can occur, 
basophilic mucin secretions are not found. Prostatic crystalloids are also absent. 
 
The term partial atrophy describes another distinct pattern [112]. There is a mixture of relatively normal 
appearing acini with small to medium sized glands having variable shape that can be closely packed. The 
hallmark is the presence of clear cytoplasm that is more abundant than that typically seen in atrophy. 
Nucleoli can be present though not as large as typically seen in adenocarcinoma. 
 
Atrophy is often associated with inflammation.  The presence of inflammation may lead to nuclear atypia 
and more prominent nucleoli than expected may be seen.  The diagnosis of adenocarcinoma should be 
made with greater caution in a background of inflammation if the differential diagnosis includes atrophy. 
 
In difficult cases, the use of anti-high molecular weight cytokeratin and p63 antibodies can be very helpful.  
In our, as well as others experience, the residual basal cells in atrophy stain positively with this antibody. 
As always, a negative immunoreaction should not be taken as proof of malignancy. In post-atrophic 
hyperplasia there typically is patchy loss of the basal cell layer and some acini will lack detectable basal 
cells. Up to 30% of examples of postatrophic hyperplasia and partial atrophy have been reported to 
express p504s (AMACR). 
 
In the past a possible relationship between atrophy and carcinoma was the subject of considerable 
discussion [113]. Recently this has reemerged as a topic of considerable interest [114,115] suggesting a 
link between inflammation, atrophy and cancer [116]. These studies have shown post-atrophic 
hyperplasia to be a highly proliferative lesion.   
 

NEPHROGENIC ADENOMA 

Nephrogenic adenoma (metaplasia) is a reactive process that most commonly occurs in the urinary 
bladder. Infrequently it can involve the prostatic urethra [117-120]. In most cases there is a prior history of 
trauma that includes cystoscopy and/or transurethral resection. 
 
Histologically nephrogenic adenoma has exophytic papillary and infiltrative tubulocystic components. In 
lesions involving the prostatic urethra the papillary portion is often absent making diagnosis more difficult. 
The tubulocystic portion consists of small tubules ranging up to dilated cystic structures. The lining 
epithelium ranges from flat to cuboidal to hobnail in appearance. The cytoplasm is usually eosinophilic 
and nuclei are uniform; nucleoli can be present. Tubular structures may be so small that only a single 
nucleus is visible resulting in a signet ring-like appearance. The tubules are often surrounded by a thick 
basement membrane. By IHC the cells are PSA and PAP negative; high molecular weight cytokeratin 
may be positive but this is inconsistent. Alpha-methylacyl-CoA racemase is positive in this lesion [48-50] 
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