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OBJECTIVES

Discuss and differentiate common diagnostic 
problems encountered in prostate biopsies & 
TURB specimens

Enhance participants awareness of diagnostic 
pitfalls in prostate pathology



Case #1

 65 y/o man with PMH of urinary retention 
(BPH s/p TURP; ? Bladder tumor), presents 
with worsening abdominal pain

 Prostate: 100gms, diffusely firm with 
palpable nodules on either side; PSA: 415

 CT: bladder/prostate mass, liver masses, 
lung nodules



Ultrasound guided needle biopsy of left lobe liver lesion







Differential Diagnosis?

 Metastatic prostatic adenocarcinoma 
(PCA)

 Metastatic urothelial carcinoma

 Metastatic small cell carcinoma (high-
grade neuroendocrine carcinoma)



GATA3

NKX3.1 Synaptophysin

Chromogranin



Case #1

Diagnosis

Metastatic prostatic adenocarcinoma



Poorly Differentiated Prostatic Carcinoma (PCA) 
vs. Urothelial Carcinoma (UC)

Antibody Advantages Disavantages

PSA/PSAP ~90% + in GS10; - in UC - in some HG PCA

P501S (prostein) + in PSA - PCA; - in UC not widely used

NKX3.1 + in PSA - PCA; - in UC

AR high sensitivity for PCA + in some UC

AMACR high sensitivity for PCA + in some UC

PSMA high sensitivity for PCA + in 14% of UC

CK7/CK20 - CK7 favors PCA can be both + in PCA

p63 < false + in PCA vs. HMWCK + in 2/3 of UC; rarely false + in PCA

HMWCK diffusely + rules out PCA + in 2/3 of UC; rarely false + in PCA

GATA3 mostly - in PCA; + in 80% UC

Thrombomodulin + in 60% of UC; false + in 5% PCA

Uroplakin - in PCA + in 60% of UC

Epstein et al. Am J Surg Pathol 2014 



Prostatic Small Cell Carcinoma (SCC) vs. High-Grade 
Prostatic Carcinoma (PCA)

Antibody Advantages Disadvantages

CD56 80-90% sensitivity for SCC; 

PCA -

limited studies

NE stains

(chromo, synapto)

75-85% + in SCC strong staining in 10% of 

PCA

TTF-1 specific: PCA + in 1% sensitivity 52% for SCC

Ki-67 83% rate in SCC ~10% in PCA

Prostate markers

(PSA, P501s, NKX3.1)

95-100% in PCA + in 25% SCC 

(usually rare + cells)

AR + in 90% of high PCA + in 17% of SCC

Epstein et al. Am J Surg Pathol 2014 



65 y/o male, TUR 

Poorly Differentiated PCA 
vs. 

Poorly Differentiated UC



CK7 PSA

NKX3.1 GATA3



Urothelial Carcinoma



75 y/o male, TUR 

Poorly Differentiated PCA 
vs. 

Poorly Differentiated UC



PSA

NKX3.1

P501S

GATA3



Prostatic Adenocarcinoma 
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GATA3 GATA3NKX3.1 NKX3.1

Am J Surg Pathol 2020



Case #2

 80 y/o men with intractable hematuria

 H/O PCA, Gleason score 3+4=7 treated with XRT

 Cystoscopy: calcified tissue throughout prostate 
lumen and bladder neck

 TURP
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Differential Diagnosis?

 Prostate cancer with treatment effect 

 Benign process ???
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AE1/3 p63 PSA

PSMAAMACRCAM5.2



Diagnosis

 Prostate cancer with treatment effect 

Few weeks later … during a 
lecture at a Pathology Seminar ...

Nephrogenic 
Adenoma!



CK7 PSMA-blockPAX-2

… ordered few more stains …



Case #2

Diagnosis

Nephrogenic adenoma



Nephrogenic Adenoma

 Gland-like proliferation 

 Commonly involves 
urinary bladder

 Associated with 
radiation, surgery, stones, 
BCG, renal 
transplantation 

 Different patterns: 
- Tubular

- Cystic

- Polypoid-papillary

- Diffuse

- Flat 
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Nephrogenic adenoma



Nephrogenic Adenoma

Features mimicking PCA:

• Tubules, cords, and signet 
ring-like tubules

• Prominent nucleoli

• Muscle involvement

• Blue-tinged mucinous 
secretions (1/3)

• Focal PSA+ (1/3) and 
PSAP+ (1/2)

• HMWCK- in some cases

• AMACR+ 



Case #3

 68 y/o men with elevated PSA

 Needle biopsy
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 High-grade prostatic adenocarcinoma

 Benign process ???

Differential Diagnosis?



CAM 5.2



S-100



Case #3

Diagnosis

Paraganglia



High-grade PCA



AMACR CAM 5.2

p63

High-grade prostatic adenocarcinoma



High-grade PCAParaganglia
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Paraganglia

 Within prostatic stroma or bladder neck smooth 
muscle, adjacent to lateral neurovascular bundle

 Misinterpretation on RP results on over-staging 
organ confined cancer



Paraganglia

 Small, solid nests of cells 
with clear or 
amphophilic finely 
granular cytoplasm

 Often with a “zellballen” 
arrangement

 Hyperchromatic nuclei, 
inconspicuous nucleoli 

 Chromogranin+, NSE+, 
S-100+, synaptophysin+

 PSAP-, PSA-

synaptophysinD



Paraganglia 



Paraganglia



Case #4

 63 y/o men with elevated PSA

 Needle biopsy
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 High-grade prostatic adenocarcinoma

 Benign process ???

Differential Diagnosis?



CAM 5.2 CD68



Case #4

Diagnosis:

Xanthoma



Foamy high-grade prostatic adenocarcinoma



Foamy high-grade prostatic adenocarcinoma



Foamy high-grade prostatic adenocarcinoma



Foamy high-grade PCAXanthoma



Case #5

 71 y/o men with elevated PSA

 Prostate biopsy











Differential Diagnosis?

 Prostatic acinar adenocarcinoma with 
neuroendocrine (NE) differentiation

 Carcinoid tumor 

 Paraganglia



PIN4

CAM5.2 Synaptophysin



Case #5

Diagnosis

Prostatic acinar adenocarcinoma with 
Paneth cell-like NE differentiation 



2016 WHO 
Genitourinary Tumors Classification:

Prostatic NE tumors

 Usual adenocarcinoma with NE 
differentiation (by IHC)

 Adenocarcinoma with Paneth cell-like NE 
differentiation

 Carcinoid tumor

 Small cell NE carcinoma

 Large cells NE carcinoma



Adenocarcinoma with Paneth cell-like NE 
differentiation

 Contains cells with prominent eosinophilic 
cytoplasmic granules (on H&E), chromogranin + 
with neurosecretory granules by EM 

 In some cases Paneth cell-like cells lack coarse 
eosinophilic granules and take on a deeply 
amphophilic appearance

 Paneth cell-like changes can be seen as patchy 
isolated cells or diffusely involving glands/nests

- well-formed glands 

- cords of cells with bland cytology



Prostatic adenocarcinoma with Paneth cell-like NE cells





Prostatic adenocarcinoma with Paneth cell-like NE cells



Adenocarcinoma with Paneth-cell like NE 
differentiation

 11 cases with sparse to no Paneth cell-like granules

 Conventional grading would have resulted in 
Gleason pattern 5 for primary or secondary pattern

 10 cases entirely composed of Paneth cell-like with 
nests and cords-like architecture 

 7 cases had rare granules; 3 had no granules

 Diffusely chromogranin and synaptophysin + (n=8), 
chromogranin + (n=2), synaptophysin + (n=1)

 Ki-67 showed a very low rate of less than 5%

So at al. Hum Pathol 2014



Adenocarcinoma with Paneth cell-like NE 
differentiation

Keys features to recognizing these cases: 

 nests and cords in a small focus

 deeply amphophilic cytoplasm with rare Paneth 
cell-like eosinophilic granules in most cases 

 indistinct or rare visible nucleoli

 + IHC staining for NE markers 

• Based on follow-up from few studies, these tumors 
appear to have a favorable prognosis

• Gleason grading may not be applicable

So at al. Hum Pathol 2014



Case #6

 71-year-old gentleman with elevated PSA

 Needle biopsy
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Differential Diagnosis?

 Colonic adenoma

 High-grade prostatic intraepithelial 
neoplasia

 Prostatic adenocarcinoma  
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PSA p63

CDX-2



Case #5

Diagnosis:

PIN-Like (ductal) Prostatic Adenocarcinoma



PIN-Like (Ductal) Adenocarcinoma

 Unusual (1.3%) PCA 
variant cytologically
and architecturally 
resembling HGPIN

 Characterized by non-
cribriform stratified 
epithelium similar to 
flat, tufted and/or 
micropapillary PIN

 Graded as GS6 (GG1)

Hammed & Humphrey - Mod Pathol 2006
Tavora & Epstein - AJSP 2008



PIN-Like (Ductal) Adenocarcinoma



PIN-Like (Ductal) Adenocarcinoma



p63 p63

PIN-Like (Ductal) Adenocarcinoma



PIN-Like (Ductal) Adenocarcinoma

 Greater degree of glandular crowding and/or 
disorder than usually seen in PIN

 Malignant epithelial cells are columnar or cuboidal

 Nuclei are rounded or oval to fusiform



PIN-Like AdenocarcinomaHGPIN



 Presence of cystically dilated glands

 Greater predominance of flat architecture

 Less frequently prominent nucleoli

 Long strips of PIN-like epithelium on the edge of 
the core

 Absence of basal cells 

PIN-Like Adenocarcinoma vs. HGPIN



p63

PIN-Like (Ductal) Adenocarcinoma

p63



Case #7

 63-year-old gentleman with elevated PSA

 Needle biopsy









Differential Diagnosis?

 Atrophy

 Basal cell carcinoma

 Prostatic acinar adenocarcinoma  



p63

p63



HMWCKp63



Case #7

Diagnosis:

Prostatic adenocarcinoma (PCA) with aberrant 
diffuse nuclear p63 expression



PCA with aberrant p63 expression

 Unusual (0.3%) variant of PCA

 Tumor cells express p63 in a 
nonbasal distribution 

 HMWCK -, CK5/6 -

Osunkoya et al. AJSP 2008; Giannico et al. AJSP 2013



PCA with aberrant p63 expression



PCA with aberrant p63 expression



p63 HMWCK

PCA with aberrant p63 expression



PCA with aberrant p63 expression



PCA with aberrant p63 expression



p63 CK 5/6

PCA with aberrant p63 expression



 76% involving PZ; 86% coexist with acinar PCA 

 Most tumors are organ-confined (76-100%)

 No lymph node metastases (12/21 with node 
dissection)

 No prognostic significance; favorable findings at 
RP

 Ki-67 <5%

 It is recommended not to assign a GS and 
mention their favorable findings at RP 

PCA with aberrant p63 expression 

Osunkoya et al. AJSP 2008; Giannico et al. AJSP 2013; Wu & Kunju Arch Pathol Lab Med 2013



THANK YOU!

cmagigalluzzi@uabmc.edu


