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Preface


Today’s pathologists, in practice and in training, all face a similar challenge: too much to learn but too little time. When the decision comes to buying a textbook, pathologists want one that is comprehensive yet easy to read and features many good images.


This book fits the bill. It has a unique format. Rather than combining many topics into one lengthy chapter that readers have to wade through, each chapter covers one specific disease entity or diagnostic issue, such as staging and grading. Each chapter provides excellent images of gross and microscopic pathology, along with highly templated and bulleted text. The clinical, pathologic, immunohistochemical, and molecular features of each disease entity are succinctly discussed and up to date. Emphasis is placed on the pathologic features and diagnostic criteria. Pertinent differential diagnoses are provided, along with diagnostically important clinical, gross, microscopic, and immunohistochemical clues.


A book is only as good as its writers. We are very fortunate to have assembled a team of internationally known surgical pathologists who not only understand the issues practicing pathologists face in their daily work but also have a vision for the future of genitourinary pathology.
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A


Nonneoplastic Disease of the Prostate










Anatomy and Histology of the Prostate






Definition







• In an adult man, the prostate gland is shaped like an inverted cone, with the base at the bladder neck and the apex at the urogenital diaphragm. It weighs 30 to 40 g.












Anatomy







• Located within the pelvis, the prostate is anterior to the rectum.


• The prostatic urethra runs through the center of the prostate, with a 35-degree anterior angle at the verumontanum, and serves as an important reference landmark.


• Anatomically, the prostate is composed of three zones (peripheral, central, and transition zone) with different volume, histology, and disease preference.


• The anterior fibromuscular stroma covers the anterior-medial surface.


• The central zone (approximately 25% of the prostate volume) is an inverted cone surrounding ejaculatory ducts and forms part of the prostate base.


• The transition zone (approximately 5% of the volume of the normal prostate) lies anterolateral to the proximal prostatic urethra; it often enlarges together with the anterior fibromuscular stroma to a massive size owing to benign prostatic hyperplasia.


• The peripheral zone (approximately 70% of the prostate volume) extends posterolaterally around the central zone and distal prostatic urethra.












Pathology






Histology







• Prostate glands are medium to large in size and form a lobulated architecture with intervening fibromuscular stroma.


• The contour of the glands is irregular with luminal undulation and papillary infolding.


• Glands are lined mainly with two types of cells: secretory and basal cells.



• Secretory cells are cuboidal or columnar shaped with clear to pale cytoplasm and reddish granular pseudostratified nuclei (nuclei are perpendicular to basal lamina).



• Basal cells are situated at the periphery of the glands beneath the secretory cells, with blue-gray, smooth nuclei (spindle shaped and parallel to the basement membrane).


• Epithelial cells with neuroendocrine differentiation are rarely seen; urothelial cells are commonly seem in proximity to the urethra.


• Corpora amylacea, which are round, concentrically laminated structures, are present within the glandular lumen.


• Lipofuscin pigment, considered a product of wear and tear in aging cells, may be seen in secretory cells.


• Peripheral zone acini are simple, round to oval, and set in a loose stroma of smooth muscle and collagen.


• Transition zone glands are similar to those in the peripheral zone, but are embedded in a compact stroma that forms a distinctive boundary with the loose stroma of the peripheral zone.


• Central zone acini are large and complex, with intraluminal ridges, papillary infolding, and occasional epithelial arches and cribriform glands mimicking prostatic intraepithelial neoplasia (PIN).


• The ratio of epithelium to stroma is higher in the central zone than the rest of the prostate, and the stroma is composed of compact interlacing smooth muscle bundles.


• The secretory cells of the central zone have eosinophilic cytoplasm and stratified nuclei; the basal cell layer is prominent.


• Seminal vesicles/ejaculatory ducts



• Central irregular lumen with surrounding clusters of smaller glands



• Scattered cells showing prominent degenerative nuclear atypia



• Golden-brown lipofuscin pigments


• Verumontanum mucosal gland



• Closely packed small acini beneath urethral mucosa



• Orange-brown dense luminal secretion



• Lipofuscin pigment often present


• Cowper glands



• Extraprostatic structures found within the urogenital diaphragm



• Dimorphic population of ducts and mucinous acini



• Intermixed with skeletal muscle fibers



• Acini with voluminous, pale cytoplasm



• Noninfiltrative, lobular pattern


• Paraganglia



• Small cluster or nest of cells with prominent vascular pattern



• Intimately associated with nerve



• Most common in periprostatic soft tissue



• Clear or amphophilic, granular cytoplasm



• Inconspicuous nucleoli












Immunopathology (including immunohistochemistry)







• Benign prostatic secretory and basal cells are immunoreactive for antibodies to broad-spectrum and low-molecular-weight cytokeratin.


• Secretory cells are considered to be terminally differentiated and are positive for prostate-lineage–specific markers such as prostate-specific antigen (PSA), prostate-specific acid phosphatase (PAP), and prostate-specific membrane antigen (PSMA).


• Basal cells are prostate stem cells and less differentiated; they are negative for prostate-specific markers but positive for high-molecular-weight cytokeratin (34βE12 or cytokeratin 5/6) and p63.


• PSA is not expressed in seminal vesicle/ejaculatory duct epithelium or prostatic urothelial cells.


• Neuroendocrine cells coexpress PSA and androgen receptors, suggesting a common cell of origin for epithelial cells and neuroendocrine cells; most neuroendocrine cells of the prostate contain chromogranin A.












Main differential diagnosis







• Seminal vesicles/ejaculatory ducts



• High-grade prostatic intraepithelial neoplasia



• Radiation changes


• Verumontanum mucosal gland



• Prostate carcinoma


• Cowper glands



• Foamy gland carcinoma


• Paraganglia



• High-grade, high-stage prostate carcinoma








[image: image]

Fig 1 Diagram of male genitourinary system anatomy.
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Fig 2 Diagram of the prostate showing the location of the anatomic zones (peripheral zone [purple], transition zone [green], central zone [pink]) in relation to the proximal urethra, ejaculatory duct, and verumontanum.
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Fig 3 At scanning power, benign prostate glands are medium to large in size and show a lobulated architecture with intervening fibromuscular stroma.
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Fig 4 Normal prostate glands have irregular contour with luminal undulation and papillary infolding.
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Fig 5 Normal prostate glands comprise mainly two types of cells: secretory cells and basal cells. Secretory cells are cuboidal or columnar-shaped with clear to pale cytoplasm and pseudostratified nuclei. Basal cells are situated at the periphery of the gland beneath the secretory cells.







[image: image]

Fig 7 Urothelial cells in proximity to the prostatic urethra.
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Fig 8 Lipofuscin pigment can be seen in benign prostate glands.
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Fig 9 A, Corpora amylacea are noted within the lumen of numerous benign prostatic glands. B, Most corpora amylacea are round; the presence of concentric laminations is variable.







[image: image]

Fig 10 Peripheral zone acini are simple, round to oval, and set in a loose stroma of smooth muscle and collagen.
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Fig 11 Transition zone glands are embedded in a compact stroma that forms a distinctive boundary with the loose stroma of the peripheral zone.
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Fig 12 Central zone prostate glands are large and complex, with intraluminal ridges, papillary infolding, and occasional epithelial arches (Roman bridges). The stroma is composed of compact interlacing smooth muscle bundles.
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Fig 13 The secretory cells of the central zone have eosinophilic cytoplasm and stratified nuclei. A prominent basal cell layer is a common finding.
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Fig 14 Secretory cells are positive for prostate-specific acid phosphatase (A) and prostate-specific membrane antigen (B). Basal cells are negative for prostate-specific markers.
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Fig 15 Adenocarcinoma of the prostate (same case as Fig 6) positive for chromogranin A.
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Fig 16 Basal cells are positive for high-molecular-weight cytokeratin (34BE12, cytoplasmic staining) (A) and p63 (nuclear staining) (B).
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Fig 6 Neuroendocrine cells cannot be appreciated on routine H&E-stained sections in benign prostate tissue. In some cancers, neuroendocrine cells have red cytoplasmic granules, termed paneth cell–like neuroendocrine differentiation.


















Seminal Vesicle/Ejaculatory Duct






Definition







• Seminal vesicles are a pair of male sex accessory glands posterolateral to the base of urinary bladder.


• The excretory duct of the seminal vesicle and ampulla of the vas deferens join to form ejaculatory ducts bilaterally, which converge and open into prostatic urethra at the verumontanum.


• It develops from the Wolffian (mesonephric) duct.












Clinical features







• Congenital agenesis (unilateral or bilateral)



• It is often associated with agenesis or ectopia of the vas deferens.



• A subset of patients has mutations in the cystic fibrosis CFTR gene, and agenesis occurs as a result of luminal blockade by thick secretions.



• Other patients have abnormal development of the mesonephric duct during embryogenesis because of unknown reasons, often associated with ipsilateral renal agenesis if it occurs before 7 weeks gestation.



• Infertility is seen in patients with bilateral agenesis or unilateral agenesis and contralateral obstruction despite intact testicular spermatogenesis.


• Cysts



• Congenital cysts are often associated with ipsilateral renal agenesis or dysplasia, reflecting maldevelopment of distal mesonephric duct, faulty ureteral budding, or atresia of the ejaculatory ducts.



• Acquired cysts are associated with obstruction secondary to chronic prostatitis.


• Amyloidosis



• Common; incidence increases with age



• Usually a localized finding without systemic disease; frequently also involves the vas deferens and ejaculatory ducts



• Amyloid derived from semenogelin I, the major secretory product of the seminal vesicles


• Primary carcinoma of seminal vesicle



• Exceedingly rare



• Must rule out invasion from prostate or other sites












Pathology






Histology







• Complex mucosal folds are present in reproductive years, with dilatation and blunted epithelium with advanced age.


• Architecture is characterized by a central, large, dilated lumina with numerous small glands clustered around the periphery, often located at the end of cores on a needle biopsy specimen.


• The epithelium is composed of two cell layers: columnar and basal cells. Columnar cells have short microvilli and characteristically contain a large amount of lipofuscin (golden-brown pigment).


• Scattered cells show prominent nuclear atypia with bizarre shape, marked hyperchromasia, and sometimes intranuclear inclusions (“monster” cells); atypia appears to be degenerative in nature without mitotic activity.


• Lumens contain eosinophilic secretions, often with crystalloids. Occasionally spermatozoa are present.


• Thick muscular wall in seminal vesicle separates it from the prostate. The outer portion of the ejaculatory duct has a thin muscle coat that progressively attenuates when it gets closer to verumontanum, surrounded by prostate tissue.


• The seminal vesicle and ejaculatory duct tissue are often indistinguishable on a needle biopsy specimen.


• The amyloid appears as a subepithelial nodular deposit. There is usually no amyloid deposit around blood vessels or in the prostatic parenchyma.


• Squamous or intestinal metaplasia of epithelium can occur.


• Stromal spindle cell proliferation ranging in extent from focal to mass forming rarely occurs.












Immunohistochemistry







• There is negative or focal weak immunoreactivity to prostate markers PSA, PSAP in seminal vesicle; ejaculatory duct epithelium may show stronger staining.


• MUC6 labels seminal vesicle/ejaculatory duct epithelium, but not prostatic glands.


• There is nuclear expression of PAX2, a marker of mesonephric origin.


• Stromal spindle cell proliferation is positive for estrogen receptor and progesterone receptor












Main differential diagnosis







• Prostatic adenocarcinoma



• Bizarre nuclear atypia uncommon



• Architectural pattern often infiltrative, rarely appearing as small glands clustered near a large lumen



• Can rarely have type 2 lipofuscin pigment (nonrefractile, gray, brown, blue, variable in size), but not the type 1 golden-brown and refractile lipofuscin granules



• Immunohistochemistry: high-molecular-weight cytokeratin negative, PSA positive, PAX2 negative


• High-grade PIN



• Homogenous nuclear atypia with enlarged and hyperchromatic nuclei and nucleoli visible at intermediate-high power (20× objective)



• No golden-brown pigment
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Fig 1 A, Seminal vesicle–ejaculatory duct tissue at the end of a biopsy core. B, Golden-brown lipofuscin granules and scattered hyperchromatic cells are apparent.
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Fig 2 Bizarre cells with marked hyperchromasia and intranuclear inclusion.
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Fig 3 Seminal vesicle–ejaculatory duct glands with marked atypia. Golden-brown pigment can be seen in scattered cells.
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Fig 4 At low power, seminal vesicle–ejaculatory duct glands appear as crowed small glands with enlarged nuclei, mimicking prostatic adenocarcinoma.
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Fig 5 Seminal vesicle–ejaculatory duct glands can appear to be relatively infiltrative, but marked atypia is uncommon for prostate cancer.
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Fig 6 Seminal vesicle–ejaculatory duct glands mimic prostatic intraepithelial neoplasia and associated small glands.
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Fig 7 Amyloid present in seminal vesicle as diffuse subepithelial nodular deposits.
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Fig 8 Squamous metaplasia can rarely be seen in seminal vesicle–ejaculatory duct tissue.
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Fig 9 Intestinal metaplasia with goblet cells is a rare variant.
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Fig 10 A, Unusual case of spindle cell proliferation with ovarian-like stroma involving the seminal vesicle–ejaculatory duct. B, The spindle cell proliferation is immunoreactive to ER (shown) and PR (not shown).


















Cowper Gland






Definition







• Also called bulbourethral gland; paired, pea-shaped small exocrine glands in males, homologous to Bartholin’s glands in females


• Deeply located posterolateral to the membranous (or bulbous) urethra in the urogenital diaphragm


• Lobular pattern of dimorphic population of mucinous acini and excretory ducts












Clinical features






Epidemiology







• Normal anatomic structure rarely present on transurethral resection or needle biopsy specimen of prostate that can mimic prostate cancer















Pathology






Histology







• Well-demarcated lobules composed of crowded, uniform mucinous acini with scattered duct structures situated in skeletal muscle


• Acini lined by distended epithelial cells with abundant intracytoplasmic mucin and basally oriented small nuclei with inconspicuous nucleoli


• Totally or subtotally occluded gland lumina and attenuated basal cell layer


• Separate from prostatic tissue












Immunopathology (including immunohistochemistry)







• Mucicarmine, periodic acid Schift (PAS)-D, and Alcian blue positive


• PSAP, S-100 typically negative; PSA may show focal clumped positivity in acinar cells


• High-molecular-weight cytokeratin highlights ductal epithelium and attenuated peripheral basal cells












Main differential diagnosis







• Mucin cell metaplasia of prostatic glands



• Mucin-filled goblet cells usually involve only a portion of a prostatic gland or a few glands.



• Mucin cell metaplasia glands are intermixed with prostatic tissue as opposed to skeletal muscle.


• Foamy gland prostatic adenocarcinoma



• Abundant, foamy cytoplasm, lacking globoid distended goblet cells



• Well-formed lumina with slightly rigid laminar border, often with numerous dense pink intraluminal amorphous secretions



• Basally oriented nuclei, although small, with usually hyperchromatic and scattered visible nucleoli



• PSA and PSAP positive, high-molecular-weight cytokeratin, p63 negative, and mucicarmine negative
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Fig 1 Cowper glands appear as lobules of acini with mucin-containing cells and centrally located excretory ducts, surrounded by skeletal muscle on transurethral resection.
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Fig 2 Dimorphic population of mucinous acini and scattered ducts, and adjacent skeletal muscle are diagnostic for Cowper gland on needle biopsy.
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Fig 3 Cowper glands sometimes contain eosinophilic luminal secretions, mimicking foamy gland prostate adenocarcinoma.
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Fig 4 Acini are lined by distended epithelial cells with abundant intracytoplasmic mucin and basally oriented small nuclei with inconspicuous nucleoli. Attenuated basal cells only focally present.
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Fig 5 Mucicarmine stain highlights the intracellular mucin.
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Fig 6 Ductal epithelial cells are strongly positive for high-molecular-weight cytokeratin. Scattered basal cells at the periphery of acini are also positive.


















Benign Prostatic Hyperplasia






Definition







• Nodular hyperplasia or benign prostatic hyperplasia (BPH) consists of a nonmalignant enlargement of the prostate because of overgrowth of the epithelium and fibromuscular tissue of the transition zone and periurethral area.


• It occurs commonly in men after 50 years of age, sometimes leading to compression of the urethra and obstruction of the flow of urine.












Clinical features






Epidemiology







• The cause of BPH is not well understood, but it has been proposed that it could be caused by:



• Aging process



• Decreased testosterone levels



• Accumulation of dihydrotestosterone












Presentation







• The obstructive symptoms of BPH, referred to as lower urinary tract symptoms, are:



• Difficulty initiating a urine stream



• Hesitant, interrupted, and weak stream



• Urgency and leaking or dribbling


• As the urethra becomes narrower, the bladder wall becomes thicker and the bladder itself becomes smaller, causing:



• Difficulty initiating



• Frequent urination



• Bladder irritability



• Sudden strong urge to urinate, especially at night



• Urge incontinence












Prognosis and treatment







• Low symptom index score (mild symptoms): usual procedure is watchful waiting


• Mid-range symptom index score (moderate symptoms): usual procedure is pharmaceutical intervention



• α-Receptor blockers (tamsulosin hydrochloride [Flomax]) relax the prostatic-urethral muscle, thereby improving urinary flow.



• 5-α-Reductase inhibitors (finasteride and dutasteride [Avodart]) help to shrink the prostate.


• High symptom index score (severe symptoms): usual procedure is the use of invasive techniques



• Nonsurgical invasive treatments include transurethral microwave thermotherapy and transurethral needle ablation.



• Surgical treatments include transurethral resection of the prostate, transurethral incision of the prostate, laser prostatectomy, and open prostatectomy.















Pathology







• Development of nodular hyperplasia includes three pathologic changes: nodule formation, diffuse enlargement of the transition zone and periurethral tissue, and enlargement of nodules.


• The proportion of epithelium to stroma increases as symptoms become more severe.


• Nodular hyperplasia usually involves the transition zone, but occasionally nodules arise from the periurethral tissue at the bladder neck.


• Protrusion of bladder neck nodules into the bladder lumen is referred to as median lobe hyperplasia.









Histology







• Grossly, nodular hyperplasia consists of variably sized nodules that are rubbery, firm or soft, and yellow-gray, with a bulging cut surface.


• Nodular hyperplasia is composed of varying proportions of epithelium and stroma (fibrous connective tissue and smooth muscle).


• If there is prominent epithelial hyperplasia in addition to stromal hyperplasia, the numerous luminal spaces create soft and grossly spongy nodules that ooze a pale-white watery fluid upon sectioning.


• If nodular hyperplasia is predominantly fibromuscular, there may be diffuse enlargement or numerous trabeculations without prominent nodularity.


• Degenerative changes include calcification and infarction, probably related to vascular insufficiency.


• Benign prostatic hyperplasia frequently occurs concurrently with chronic inflammatory infiltrates, mainly composed of chronically activated T cells and macrophages.


• Focal acinar atrophy can be seen within nodular hyperplasia and significantly increases with patient age.












Immunopathology (including immunohistochemistry)







• Same as normal prostatic glands












Main differential diagnoses







• Most common variants of nodular hyperplasia



• Atypical adenomatous hyperplasia



• Cribriform clear cell hyperplasia



• Basal cell hyperplasia


• Pseudohyperplastic cancer


• Prostatic stromal tumor of uncertain malignant potential
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Fig 1 Nodular hyperplasia, gross appearance.
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Fig 2 Whole-mount section of prostate gland showing bilateral nodules of benign prostatic hyperplasia (BPH) involving transition zone.
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Fig 3 A, Mixed epithelial-stromal nodule of nodular hyperplasia. B, Note the dense fibromuscular stroma that forms the boundary of the nodule with the transition zone stroma.
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Fig 4 Epithelial hyperplasia in addition to stromal hyperplasia. The hyperplastic glands have irregular contour with luminal undulation and papillary infolding.
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Fig 5 Predominantly fibromuscular nodular hyperplasia. The nodule consists of stromal fibroblasts with scattered lymphocytes.
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Fig 6 Pure stromal nodule with myxoid degeneration and prominent vessels.
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Fig 7 Stromal nodule with smooth muscle fibers, fibroblasts, vessels, and sprinkled lymphocytes.


















Acute Inflammation of the Prostate






Definition







• Presence of acute inflammatory cells in the prostate tissue, with or without clinical symptoms












Clinical features






Epidemiology







• Prostatitis syndrome is one of the most common encounters in urologic practice; it is more likely to affect younger men than are nodular hyperplasia and prostate cancer.


• Acute bacterial prostatitis is the most common form of acute inflammation, often caused by gram-negative organisms (Escherichia coli in 80% of infections).












Presentation







• Symptomatic patients often have fever, chills, irritative and obstructive voiding symptoms, and lower back and perineal pain. Urine or prostatic secretion culture positive for organisms.


• Patchy acute inflammation is frequently found in needle biopsy specimens of asymptomatic patients for cancer screening.












Prognosis and treatment







• Prostate biopsy is contraindicated in patients with acute symptoms.


• Course is benign; most respond to antimicrobial treatment. Surgical drainage may be required for abscess.















Pathology






Histology







• Sheets of neutrophils within or around glands, intraductal cellular debris, and stromal edema are present. Focal necrosis and microabscess formation may be present.


• Reactive changes seen in glands involved by acute inflammation include atrophy and mild nuclear atypia with focally prominent nucleoli.


• Acute inflammation encountered in prostate biopsy specimens should be diagnosed as prostate tissue with acute inflammation—and not as acute prostatitis—because the presence of focal acute inflammation on a biopsy specimen does not correlate with clinical symptomatology.












Immunopathology (including immunohistochemistry)







• Inflamed glands are generally positive for high-molecular-weight cytokeratin and p63; however, some glands involved by inflammation focally can be negative for basal cell markers.












Main differential diagnosis







• Reactive changes with acute inflammation can mimic prostatic adenocarcinoma.



• Rarely, prostate cancer glands are associated with acute inflammation. To make this diagnosis, the architectural pattern should be overtly infiltrative with significant nuclear atypia beyond that seen in adjacent obviously benign glands. Typically, the diagnosis should also be verified using basal cell markers.
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Fig 1 Prominent acute inflammatory infiltrate involves prostatic glands and stroma. Necrosis of glands and microabscess are present in the case of clinical acute prostatitis.
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Fig 2 Microabscess replaces the normal prostatic ducts on transurethral resection in the case of clinical acute prostatitis.
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Fig 3 Mixed acute and chronic inflammation is associated with atrophy. This is a common finding and should not be diagnosed as prostatitis.







[image: image]

Fig 4 Crowded small glands with scattered nuclei showing prominent nucleoli, seen in the spectrum of reactive changes of acute inflammation, mimic prostatic adenocarcinoma.


















Chronic Inflammation of the Prostate






Definition







• Presence of chronic inflammatory cells in the prostate tissue, with or without clinical symptoms












Clinical features






Epidemiology







• Clinically can be divided into chronic bacterial prostatitis, chronic prostatitis/chronic pelvic pain syndrome inflammatory type, and asymptomatic chronic inflammatory prostatitis


• Asymptomatic chronic inflammation commonly present in prostate biopsy specimens












Presentation







• Nonspecific symptoms such as lower back pain; urine or prostatic secretion culture positive for organisms in bacterial prostatitis; serum PSA possibly elevated












Prognosis and treatment







• Antimicrobial therapy and α-blocker therapy















Pathology






Histology







• Periglandular, perilobular or diffuse infiltrate of lymphocytes, plasma cells, and some histiocytes are present.


• Atrophy is commonly seen in association with chronic inflammation.


• Reactive changes, including architectural change mimicking cancer, can be seen.


• Chronic inflammation encountered in prostate biopsies should not be called chronic prostatitis; it is common in benign prostatic hyperplasia and benign prostates without hyperplasia and does not correlate with the clinical symptomatology.












Immunopathology (including immunohistochemistry)







• Lymphocytes are mainly T cells.


• Inflamed glands are generally positive for high-molecular-weight cytokeratin and p63; however, some glands involved by inflammation focally can be negative for basal cell markers.












Main differential diagnosis







• Nonspecific granulomatous inflammation (NSGP)



• NSGP consists of a periglandular expansile infiltrate composed of epithelioid histiocytes, lymphocytes, plasma cells, neutrophils, and variable eosinophils. Often, discrete granulomas are not seen.


• Reactive changes with chronic inflammation can mimic prostatic adenocarcinoma.



• Rarely, prostate cancer glands are associated with chronic inflammation. To make this diagnosis, the architectural pattern should be overtly infiltrative with significant nuclear atypia beyond that seen in adjacent obviously benign glands. Typically the diagnosis should also be verified using basal cell markers.



• Cords or single cells of Gleason pattern 5 adenocarcinoma can mimic crushed chronic inflammatory cells, but pleomorphism and nuclear atypia can be appreciated at high power. CAM5.2 is the best immunohistochemical marker to label high-grade prostate cancer as opposed to inflammation, because some high-grade cancers may not express prostate-specific markers (i.e., PSA).


• Chronic lymphocytic leukemia/small lymphocytic lymphoma



• Monotonous population of small lymphocytes, often diffuse without periglandular distribution


• CD5, CD23, and CD20 positive, CD10 and cyclin D1 negative
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Fig 1 Periglandular and stromal chronic inflammatory infiltrate composed of lymphocytes and plasma cells.
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Fig 2 Prominent perilobular lymphoid aggregate.
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Fig 3 Glandular atrophy and scattered chronic inflammatory cells.







[image: image]

Fig 4 Pseudocribriform glands and adjacent prominent chronic inflammation.


















Nonspecific Granulomatous Prostatitis






Definition







• Mixed inflammatory response owing to extravasated prostatic fluid, bacterial toxins, and cell debris












Clinical features






Epidemiology







• Most commonly seen in men 50 to 69 years old, with a range of 18 to 86 years


• Present in 0.5% to 3.4% of prostate specimens and accounts for approximately two thirds of all granulomatous processes of the prostate












Presentation







• There is irritative voiding symptoms, fever, chills, hematuria, and obstructive voiding symptoms.


• The patient may be asymptomatic.


• Most men report urinary tract infection within the month preceding diagnosis.


• Prostate gland may be fixed, firm, and nodular on digital rectal examination (DRE), mimicking prostate cancer.


• Serum PSA level is often elevated.












Prognosis and treatment







• Most symptoms resolve within a few months.


• Abnormal DRE may persist for up to 8 years in many men.


• Treatment consists of warm sitz baths, fluids, and antibiotics if concomitant urinary tract infection is documented.


• Surgical intervention may be necessary to relieve persistent obstructive symptoms.















Pathology






Histology







• Dense, lobular, or nodular inflammation centered on ducts and acini is present.


• Mixed inflammatory infiltrate contains epithelioid histiocytes, lymphocytes, plasma cells, eosinophils, and scattered neutrophils.


• Well-formed, nonnecrotic granulomata are uncommon; multinucleated giant cells are only seen in 50% of cases on needle biopsy specimen.


• Early lesions show dilated or ruptured ducts and acini containing neutrophils, debris, desquamated epithelial cells, and foamy histiocytes.


• Older lesions show a more prominent fibrous component.












Immunopathology (including immunohistochemistry)







• Positive for histiocytic markers (CD68)


• Negative for cytokeratins (CAM5.2) and prostatic markers (PSA, PSMA)












Molecular diagnostics







• Noncontributory












Main differential diagnosis







• An unusual epithelioid variant of NSGP can closely mimic high-grade prostate cancer. In contrast to cancer, there are other admixed, more readily recognizable acute and chronic inflammatory cells. In difficult cases, immunohistochemistry for CAM5.2 and CD68 should be performed. CAM5.2 is better than prostate-specific markers for demonstrating epithelial differentiation, because the latter may be negative in very high-grade prostate cancer.


• Infectious granulomatous prostatitis starts as well-formed, nonnecrotizing granulomas that are adjacent to intact prostate glands, as opposed to NSGP, which forms around ruptured acini. As infectious granulomas expand, they can destroy prostate glands and develop caseous necrosis. In contrast, NSGP lacks caseous necrosis; in a minority of cases, there may be neutrophils within the center of the granulomatous inflammation.


• Allergic granulomatous prostatitis is rare and is characterized by small, uniform eosinophilic areas of necrosis with sheets of eosinophils both surrounding the necrosis and extending into the stroma in areas distant from the necrosis. Although NSGP can have numerous eosinophils, they are seen in the setting of a polymorphous inflammatory infiltrate.


• Malakoplakia tends not to have much of a polymorphous inflammatory infiltrate. Michaelis-Gutmann bodies are unique to malakoplakia.
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Fig 1 Low-power view showing the lobular architecture and periductal nature of nonspecific granulomatous prostatitis.
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Fig 2 A, In the earlier and more active phases of nonspecific granulomatous inflammation, neutrophils, eosinophils, and foamy macrophages fill the duct lumen, and occasional foreign body–type giant cells may be seen in association with corpora amylacea. Lymphocytes predominate at the periphery of ducts and throughout the stroma. B, On high-power examination, the inflammatory infiltrate is composed of a mixture of neutrophils, eosinophils, lymphocytes, histiocytes, and plasma cells.







[image: image]

Fig 3 Older lesions of nonspecific granulomatous inflammation may show a more prominent fibrous component.
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Fig 4 Nonspecific granulomatous inflammation with epithelioid histiocytes mimicking cancer. Note the admixed inflammation, which would be unusual in adenocarcinoma of the prostate.


















Postbiopsy Granuloma






Definition







• Granulomatous inflammatory response seen after transurethral resection or needle core biopsy of the prostate gland












Clinical features






Epidemiology







• It is common in repeated transurethral resection (TUR) if performed within a few months of the initial inciting TUR.


• It rarely can be seen after prostate needle biopsy.


• Less than 1% of benign specimens contain granulomata, with post-biopsy granulomatous inflammation comprising approximately one quarter of these lesions.












Presentation







• Typically an incidental finding












Prognosis and treatment







• Benign; no treatment necessary















Pathology






Histology







• It resembles rheumatoid nodules in that granulomata are variably sized, often serpiginous, and contain central fibrinoid necrosis (necrobiosis) with peripheral palisading histiocytes.


• The perimeters of the granulomata often have lymphocytic infiltrate.


• If seen following a recent (less than 3 months) TUR, numerous eosinophils may be seen.


• Adjacent areas may show nonnecrotizing granulomata and multinucleated giant cells.












Immunopathology (including immunohistochemistry)







• Noncontributory












Molecular diagnostics







• Noncontributory












Main differential diagnosis







• Allergic granulomatous prostatitis is rare and is characterized by small, uniform eosinophilic areas of necrosis with sheets of eosinophils both surrounding the necrosis and extending into the stroma in areas distant from the necrosis. In postbiopsy granulomas, the eosinophils are only localized around the granulomas. The granulomas in postbiopsy lesions are also more variably shaped than allergic granulomas.


• In infectious granulomatous prostatitis, granulomas often have caseous necrosis as opposed to the coagulative necrosis seen in postbiopsy granulomas. Whereas in caseous necrosis there is only necrotic debris, outlines of prostatic stroma and glands may still be visible in coagulative necrosis of postbiopsy granulomas.
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Fig 1 A, The borders of a post-TUR granuloma are often irregular and serpiginous, creeping around benign ducts and lobules. B, The center of the granuloma is necrotic, and the “ghosts” of glands and vessels can often be seen within the fibrinoid necrosis. C, Epithelioid histiocytes line the periphery of a post-TUR granuloma.


















Prostatic Xanthoma






Definition







• Aggregate of lipid-laden histiocytes found within the prostatic stroma












Clinical features






Epidemiology







• Incidence is low; fewer than 50 cases have been reported, although many cases are not reported (i.e., not as rare as appears).


• There is no association with increased serum lipid levels.












Presentation







• Typically an incidental diagnosis on prostate needle biopsies performed to rule out carcinoma


• Rarely found on samples from TUR of the prostate (TURP)


• Rarely associated as an incidental finding with adjacent carcinoma












Prognosis and therapy







• No treatment is required for this incidental finding.















Pathology






Histology







• Well-circumscribed nodular collection of foamy histiocytes


• Typically a single focus in biopsy specimen, smaller than 0.5 mm


• Occasionally, histiocytes arranged in cords and individual cells with an infiltrative pattern


• Abundant, vacuolated foamy cytoplasm


• Small, uniform, and benign-appearing nuclei with inconspicuous nucleoli


• Absence of mitotic figures












Immunopathology







• Diffusely positive for histiocytic marker CD68


• Negative for keratins (CAM5.2, pan-cytokeratin)


• Generally negative for prostatic markers PSA, PSAP












Main differential diagnosis







• High-grade foamy gland adenocarcinoma: typically, carcinoma has a more infiltrative appearance. It would be rare for foamy gland carcinoma to have no glandular differentiation; CD68 would be negative in carcinoma.


• Hormone-treated adenocarcinoma: changes in surrounding benign prostate (atrophy, basal cell hyperplasia, squamous metaplasia) are clues to hormonal therapy; residual glandular carcinoma may be present.


• Nonspecific granulomatous prostatitis typically contains a mixed inflammatory background with neutrophils and lymphocytes.
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Fig 1 A, Collections of pale-staining single cells are interspersed throughout prostatic stroma. B, Immunohistochemical stain for CD68 is positive and helpful to rule out high-grade foamy gland carcinoma or carcinoma with hormonal treatment effect. C, At higher power, foamy cytoplasm is evident and nuclear atypia is absent. Admixed lymphocytes are also appreciated.


















Granulomatous Inflammation of Infectious Etiology






Definition







• Granulomatous prostatitis induced by infectious agents












Clinical features






Epidemiology







• It is rare compared with noninfectious granulomatous prostatitis.


• It can be caused by bacteria, fungi, parasites, and viruses.


• Mycobacterial prostatitis can occur in patients with systemic tuberculosis or as a complication of Bacillus-Calmette-Guerin (BCG) therapy.


• It is seen frequently in immunocompromised hosts in the abscence of BCG therapy.















Pathology






Histology







• Granulomas with or without necrosis


• Multinucleate giant cells


• Caseating necrosis in tuberculosis


• Acinar destruction


• Microorganisms demonstrated with proper histochemical stains












Main differential diagnosis







• NSGP shows ruptured acini with associated granulomatous reaction. Although there may be central neutrophils, the lesion lacks necrosis. In contrast, infectious granulomas start as nonnecrotizing granulomas adjacent to intact acini. As the granulomas expand, they can develop necrosis and destroy acini.
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Fig 1 Caseating granuloma composed of epithelioid histiocytes in tuberculosis.
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Fig 2 Tuberculosis characterized by caseous necrosis and chronic granulomatous inflammation.
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Fig 3 Numerous multinucleated giant cells in tuberculosis.
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Fig 4 A Mycobacterium spp. bacillus demonstrated using acid-fast stain.
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Fig 5 Cryptococcal prostatitis showing extensive acinar destruction and granulomatous inflammation.
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Fig 6 A, Destruction of prostatic acini with exudate in the glandular lumen in cryptococcosis of the prostate. B, Cryptococci among histiocytes. C, Mucinous capsule of cryptococci demonstrated with mucicarmine stain.


















Simple Atrophy






Definition







• Small benign glands are arranged in nests with reduced cytoplasmic volume in luminal epithelial cells; simple atrophy maintains relatively normal glandular spacing and luminal diameter.












Clinical features






Epidemiology







• Typically affects elderly, with prevalence and extent of gland involvement increasing with age


• Has been reported in at least 70% of men aged 19 to 29 years












Presentation







• Typically an incidental histologic finding, but may cause prostatic induration or a hypoechoic lesion on transrectal ultrasound












Prognosis and treatment







• Benign process with no treatment necessary















Pathology






Histology







• At low power, architecturally there are relatively normal caliber glands spaced similarly apart as adjacent nonatrophic glands.


• Luminal cells have reduced cytoplasmic volume resulting in an increased nuclear-to-cytoplasmic ratio; a high ratio imparts a basophilic appearance at low power.


• Nuclei are often hyperchromatic and occasionally enlarged mildly; nucleoli may be present, although they should not be as prominent as in carcinoma.












Immunopathology (including immunohistochemistry)







• Basal cell markers, such as p63 and high-molecular-weight cytokeratin, are invariably positive and typically show complete circumferential staining.












Molecular diagnostics







• Noncontributory












Main differential diagnosis







• Prostatic adenocarcinoma with atrophic features: simple atrophy is not a close mimicker of prostate cancer, because it does not appear infiltrative, and the glands are not that crowded as long as it is recognized that small nucleoli may be visible.
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Fig 1 A, Simple atrophy consists of relatively normal-sized glands lined by secretory cells with scant cytoplasm, leading to an increased nuclear-to-cytoplasmic ratio, nuclear crowding, and a blue appearance at low power. B, High-power examination shows uniformly bland nuclei without prominent nucleoli.


















Cystic Atrophy






Definition







• A distinct form of glandular atrophy characterized by cystically dilated glands with sharp luminal borders












Pathology






Histology







• Atrophic prostatic glands show cystic dilatation.


• Glands have sharp luminal borders without papillary infolding.


• Cells show clear scant cytoplasm, increased nuclear-to-cytoplasmic ratio, and bland monotonous mildly enlarged nuclei.


• Nucleoli can be conspicuous, but not to the degree seen in prostatic adenocarcinoma.
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Fig 1 Cystic atrophy is a collection of atrophic and cystically dilated prostatic glands.
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Fig 2 In contrast to the nonatrophic benign prostatic glands, atrophic glands have sharp luminal borders without papillary infolding.











Immunohistochemistry







• Basal cell markers such as p63 and high-molecular-weight cytokeratin highlight the presence of basal cells around the glands (usually complete circumferential staining, but can be incomplete and patchy).












Main differential diagnosis







• Prostatic adenocarcinoma (Gleason score 3 + 3 = 6) has the following differentiating features:



• Infiltrative pattern of growth



• Often amphophilic cytoplasm



• Cytologic atypia with prominent nucleoli



• Lack of basal cells








[image: image]

Fig 3 Cells lining the glands are flattened to low cuboidal and show clear scant cytoplasm, increased nuclear-to-cytoplasmic ratio, and bland monotonous nuclei with occasional conspicuous, but not prominent nucleoli.
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Fig 4 Cystic atrophy is often accompanied by chronic inflammation.


















Postatrophy Hyperplasia






Definition







• Morphologically distinct subtype of focal atrophy












Clinical features






Epidemiology







• Commonly seen in prostatic needle biopsy and radical prostatectomy specimens


• Typically occurs in the elderly; common in young men












Presentation







• Usually asymptomatic


• May cause total or free PSA elevation, prostatic induration, or hypoechoic lesions on transrectal ultrasound












Prognosis and treatment







• Not associated with an increased risk of cancer on subsequent biopsy















Pathology






Histology







• Small, round acini compactly arranged in a lobular pattern often surrounding a dilated duct


• Scanty cytoplasm and crowded small glands imparting a basophilic appearance


• Mild nuclear enlargement and small nucleoli at times present


• May be seen in close proximity to partial atrophy


• Inflammatory changes in some cases (proliferative inflammatory atrophy)


• Elastosis or fibrosis in some cases (sclerotic atrophy)


• Sclerotic lesions can appear infiltrative
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Fig 1 Postatrophic hyperplasia; some glands cut tangentially.











Immunohistochemistry and special studies







• Overexpression of COX2, BCL2, and proliferation markers PCNA and Ki-67 (MIB-1)



• 34β E12 and p63 reveal intact basal cells



• Racemase expression rare



• Frequency of p53 mutations similar to that in high-grade PIN (HGPIN) lesions












Molecular diagnostics







• Hypermethylation of cytosine residues in the upstream “CpG island” in the GSTP1 gene, higher than in normal tissues


• In situ shortening of CAG repeat lengths commonly found


• Chromosome 8 centromeric gain, significantly greater than in benign prostate












Main differential diagnosis







• Prostatic adenocarcinoma: postatrophic hyperplasia (PAH) tends to have a lobular configuration in many cases. A truly infiltrative pattern of isolated acini among and between more typical benign glands is not seen. PAH is basophilic at low power because of a lack of both apical and lateral cytoplasm, whereas most adenocarcinomas of the prostate have more cytoplasm (either eosinophilic or amphophilic) with a paler appearance at low magnification. Sclerosis is not a feature seen with adenocarcinoma. Markedly prominent nucleoli, as seen in some carcinomas, are not present in PAH. Basal cell markers are typically positive in most glands of PAH.
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Fig 2 Postatrophic hyperplasia with crowded glands in a lobular configuration.
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Fig 3 A, Postatrophic hyperplasia (PAH) with basophilic glands with well-formed lumina seen at low magnification. B, Lobular appearance of some foci of PAH. Note basophilic collagen around some of the glands, which is characteristic and not associated with prostate cancer. C, PAH glands have scant cytoplasm laterally and apically, accounting for their basophilic appearance at low magnification. At higher power, some small to medium-sized nucleoli may be visible.
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Fig 4 A, Postatrophic hyperplasia with lobular appearance and basophilic collagen. B, Glands with atrophic cytoplasm lined by bland nuclei.


















Partial Atrophy






Definition







• Benign glands with pale and diminished cytoplasm, differing from simple atrophy and PAH in that the glands do not appear basophilic at low magnification; can mimic prostate cancer (Gleason scores 4 to 6)












Clinical features






Epidemiology







• Affects adult men of all age groups












Presentation







• Clinically asymptomatic or present with lower urinary tract symptoms of bladder outlet obstruction












Prognosis and treatment







• Benign lesion that does not require specific treatment















Pathology






Histology







• Benign glands have scant and pale cytoplasm, differing from PAH in which the glands do not appear dark at low magnification, owing to more abundant pale cytoplasm lateral to the nuclei.


• Glands are crowded with many having slightly undulating tufted luminal border in contrast to the straight luminal border seen in many prostate cancers.


• Irregular crinkled nuclei of luminal/secretory cells are present.


• Small nucleoli are occasionally discernible.


• Basal cells can be scant to absent.












Immunopathology (including immunohistochemistry)







• Basal cells can be patchily highlighted with p63 and 34βE12.


• Some glands may be entirely negative for basal cell markers.


• α-Methyl–coenzyme A racemase can decorate the cytoplasm of glandular lining cells of partial atrophy, albeit at weak to moderate intensity.












Molecular diagnostics







• No specific information available












Main differential diagnosis







• Atypical adenomatous hyperplasia/adenosis: adenosis has a more lobular appearance with more crowded glands. Individual cells of adenosis have more abundant cytoplasm. Partial atrophy and adenosis have identical immunohistochemical staining patterns.


• Acinar adenocarcinoma (Gleason scores 4 to 6) usually has more abundant apical cytoplasm and straighter luminal borders. Although small nucleoli can be seen in partial atrophy, they are not as large as can be seen in some adenocarcinomas. Partial atrophy is not infiltrative in between benign glands. A patchy basal cell layer rules out adenocarcinoma. However, because a limited focus of partial atrophy may have an absence of a basal cells, the presence of negative basal cells in a small focus of glands with scant luminal cytoplasm is not diagnostic of cancer.
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Fig 1 Partial atrophy at low magnification features pale glands that can appear slightly more crowded but maintain a lobular architecture.
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Fig 2 Medium magnification shows lining epithelial cells to contain nuclei that are dark to vesicular with slightly irregular crinkled outlines, reaching the luminal surface of the cytoplasm in some cells. The cytoplasm is pale and delicate with more abundant cytoplasm lateral to the nuclei. Note that several of the glands have slight ruffling to the luminal border.
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Fig 3 High magnification shows variably shrunken pale cytoplasm and nuclei that sometimes reach the cell surface.
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Fig 4 Glands with partial atrophy (left) merging with those of postatrophic hyperplasia (PAH; right). Note the lack of both apical and lateral cytoplasm in PAH as opposed to partial atrophy, where there is abundant cytoplasm lateral to the nuclei.


















Adenosis






Definition







• Adenosis of the prostate is a pseudoneoplastic lesion usually in the transition zone that can mimic prostate adenocarcinoma and consists of a proliferation of crowded glands, arranged in a nodule but without significant cytologic atypia. A synonym is atypical adenomatous hyperplasia.












Clinical features






Presentation







• It is usually seen in transurethral resections of prostate or radical prostatectomy specimens, but it can also been seen in a needle biopsy specimen.


• Patients are usually asymptomatic.


• It is an incidental histologic finding.


• Some patients may have raised serum prostate-specific antigen levels as an unrelated finding.












Prognosis and treatment







• No treatment is needed.


• Following a diagnosis of adenosis (benign mimicker of cancer), a repeated biopsy is not indicated, unless clinically indicated.















Pathology






Histology







• Lobular lesions are composed of crowded glands.


• Lesions are partially circumscribed with a pushing rather than infiltrating border, although the small acini may show a limited degree of infiltrative features at the margins.


• Individual glands are closely packed but separate and show no evidence of fusion.


• Glands have variable sizes and shapes, although they are typically smaller than benign hyperplastic glands.


• Cuboidal to low columnar cells are present with moderate to abundant clear or lightly eosinophilic cytoplasm.


• The basal cells are usually recognized, at least focally in some of the glands.


• The luminal borders are often irregular, in contrast to the smooth luminal borders of prostatic adenocarcinoma.


• Lumens are usually empty with variable amount of corpora amylacea or eosinophilic crystalloids, or both.


• Nuclei are round to oval, slightly enlarged, and have uniform fine chromatin and inconspicuous or small nucleoli.












Immunohistochemistry







• Patchy basal cells are present and can be demonstrated by incomplete immunostaining for high-molecular-weight cytokeratin (CK903/34βE12) or p63.


• Racemase (p504s) is focally expressed in 10% of cases and diffusely positive in approximately 7.5% of cases of adenosis.












Molecular diagnostics







• Abnormalities of chromosome 8 in a very small proportion (4% to 7%) of adenosis cases












Main differential diagnosis







• Adenosis can be difficult to distinguish from low-grade prostatic adenocarcinoma (Gleason pattern 1 or 2), because both are located in the transition zone and show small acinar proliferation and intraluminal crystalloids.


• Histologic features of adenosis of the prostate in needle biopsy specimens have significant overlap with prostatic adenocarcinoma.



• Major differentiating features are: (1) absent huge nucleoli; (2) small glands sharing cytoplasmic and nuclear features with admixed larger benign glands; (3) pale, clear cytoplasm; (4) rare blue-tinged mucinous secretions; (5) common corpora amylacea; (6) occasional glands with basal cells; and (7) lobular growth.



• Features that overlap with carcinoma are: (1) crowded (back-to-back glands); (2) intraluminal crystalloids; (3) medium-sized nucleoli; (4) scattered poorly formed glands and single cells; and (5) minimal infiltration at periphery of nodule.








[image: image]

Fig 1 Crowded, variably sized glands with infiltrative appearance of glands at the edges from a case of adenosis diagnosed on needle biopsy. More benign-appearing glands with papillary infoldings and branching are admixed with glands of adenosis. Some glands have dense amphophilic cytoplasm and luminal eosinophilic crystalloids.
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Fig 2 Variably sized glands lined by epithelial secretory cells with clear to eosinophilic cytoplasm and minimal cytologic atypia. Many of the glands have luminal eosinophilic crystalloids and dense secretions.
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Fig 4 Higher magnification of Fig 3 showing predominantly large glands lined by epithelial secretory cells with clear eosinophilic cytoplasm, minimal cytologic atypia with inconspicuous nucleoli, few focally prominent basally located cells with dense amphophilic cytoplasm, and luminal eosinophilic crystalloids.
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Fig 5 Immunohistochemical findings of adenosis of the prostate with patchy reactivity for p63 in both small and large glands.
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Fig 3 Higher magnification showing glands of adenosis with minimal cytologic atypia. Some glands show recognizable basal cells and have small pinpoint nucleoli within the nuclei.


















Sclerosing Adenosis






Definition







• Benign lesion of the prostate characterized by a biphasic population of small-sized glands and a cellular spindled cell stroma showing myoepithelial differentiation












Clinical features






Epidemiology







• The incidence has been estimated in approximately 2% of any prostatic specimens, but is much less common in needle biopsy specimens than transurethral resections.


• Usually only one or two microscopic foci are found in any given case, although rare cases may be extensive.












Presentation







• These lesions are incidental findings in prostate specimens (TUR, biopsies, prostatectomies).


• There is no association with increased PSA levels.


• Sclerosing adenosis may occasionally be found adjacent to prostatic adenocarcinoma.












Prognosis and therapy







• No treatment is required for this benign incidental condition.















Pathology






Histology







• Sclerosing adenosis consists of a proliferation of glands and stroma forming ill-defined microscopic nodules.


• The glandular element, which is virtually always present, demonstrates crowding and an infiltrative pattern and can show nuclear enlargement with prominent nucleoli.


• In some areas the glandular pattern resembles usual adenosis.


• In some cases, a hyaline rim of connective tissue surrounds some of the glands, which is distinctive.


• The stromal component is variably cellular, but lacks pleomorphism or mitotic figures.


• There seems to be a continuum between the glandular and stromal component.












Immunopathology







• The glandular component in sclerosing adenosis is positive for prostate-specific markers, such as PSA, PAP, and PSMA.


• The glands are benign and thus also contain basal cells, which are positive for antibodies, such as p63, CK5/6, or high-molecular-weight cytokeratin cocktails.


• The stromal component is positive for muscle-specific actin, weakly with S-100, and can also express high-molecular-weight cytokeratin.


• Overexpression of AMACR in the glandular component has not been reported.












Main differential diagnosis







• Prostatic adenocarcinoma, usual type—sclerosing adenosis is a common mimicker of adenocarcinoma because of the population of small crowded glands with occasional nuclear atypia and somewhat infiltrative borders. Sclerosing adenosis does not, however, widely infiltrate between benign prostatic glands, although it may do so focally, in contrast to usual adenosis. The cellular stromal component is virtually absent in prostatic adenocarcinoma, where only mild stromal response is seen. The hyaline collar around glands in sclerosing adenosis is absent in prostatic adenocarcinoma. In most cases, needle biopsy specimens containing foci of sclerosing adenosis should be analyzed with immunohistochemical studies to exclude malignancy.


• Sarcomatoid prostatic adenocarcinoma—given the biphasic population in sclerosing adenosis, one might consider the diagnosis of sarcomatoid carcinoma. In sclerosing adenosis, the lesions are usually small as opposed to sarcomatoid carcinoma. The stromal component is bland, in contrast to the overt malignant morphology in the spindle cell component of sarcomatoid carcinomas. The glandular component also does not show as much atypia as is usually seen in high-grade carcinomas with sarcomatoid differentiation.
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Fig 1 Low-power magnification showing sclerosing adenosis. The lesion lacks the lobular appearance of usual adenosis. A biphasic appearance with glandular and myxoid areas is visible.
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Fig 2 Higher magnification shows well-formed glands (left) merging with cellular myxoid areas (right).
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Fig 3 Areas resemble usual adenosis consisting of crowded pale glands (right) blending in with more cellular spindle cell areas.
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Fig 4 High magnification of adenosis areas.
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Fig 5 High magnification of cellular stromal areas. Cellularity is much greater than seen in a prostate with adenosis or carcinoma.
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Fig 6 Transition from benign-appearing glands (lower right) to poorly formed glands and single epithelioid cells with prominent nucleoli (top) to spindle cells (lower left).
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Fig 7 Some glands have a hyaline rim of connective tissue around the glands.







[image: image]

Fig 8 Some glands have prominent nucleoli. Note the cellular stroma.
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Fig 9 Glands with prominent nucleoli mimic prostate cancer. Many of the glands have a hyaline rim of connective tissue around them, a feature typical of sclerosing adenosis and not seen in prostate cancer.
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Fig 10 High-molecular-weight cytokeratin shows positivity around individual epithelioid and spindle cells.
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Fig 11 Muscle-specific actin labels some of the basal cells, in contrast to usual adenosis in which basal cells do not show myoepithelial differentiation.


















Clear Cell Cribriform Hyperplasia






Definition







• A form of benign prostatic hyperplasia characterized by proliferation of benign glands with cribriform architecture in the transition zone of the prostate












Clinical features






Epidemiology







• Mean age, 64 to 72 years












Presentation







• Involves the transition zone


• Mostly seen in TURP specimens removed for urinary obstructive symptoms in patients with benign prostatic hyperplasia












Prognosis and treatment







• Benign entity


• No treatment needed















Pathology






Histology







• Usually nodular pattern of growth, but rarely can look infiltrative


• Crowded cribriform glands with uniform and round lumina


• Cuboidal to low columnar cells with pale-clear cytoplasm, small bland nuclei, and inconspicuous nucleoli


• Prominent basal cell layer around many glands consisting of a row of cuboidal dark cells beneath the clear cells; small knots of basal cells seen less frequently; rarely, basal cells not readily visible on routine sections












Immunohistochemistry







• Basal cell markers, such as p63 and high-molecular-weight cytokeratin, highlight the presence of basal cells around the glands (often incomplete staining).












Main differential diagnosis







• Cribriform HGPIN has the following differentiating features:



• Cytologic atypia with prominent nucleoli



• Usually amphophilic cytoplasm



• Inconspicuous basal cell layer on sections stained with hematoxylin and eosin



• Immunohistochemistry not useful because both lesions have patchy basal cell layer


• Cribriform adenocarcinoma (Gleason score, 4 + 4 = 8) has the following differentiating features:



• Cytologic atypia with prominent nucleoli



• Usually amphophilic cytoplasm



• Lack of basal cells



• Usually accompanied by small infiltrative malignant glands
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Fig 1 A, An example of clear cell cribriform hyperplasia in a prostate needle core biopsy specimen. The differential diagnosis includes high-grade prostatic intraepithelial neoplasia and prostatic acinar adenocarcinoma with cribriform architecture (Gleason score 4 + 4 = 8). B, Basal cell markers (high-molecular-weight cytokeratin in this example) highlight the presence of basal cells around the glands.
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Fig 2 A, Low-power view of clear cell cribriform hyperplasia showing nodular growth of crowded cribriform glands with clear cytoplasm. B, A prominent basal cell layer around many glands is commonly seen. C, The glands are composed of cribriform structures lined by cuboidal cells with pale to clear cytoplasm, small bland nuclei, and inconspicuous nucleoli.


















Hyperplasia of Mesonephric Remnants






Definition







• Rare benign lesion characterized by tubular or acinar proliferation of mesonephric remnants












Clinical features






Epidemiology







• Very rare


• Mean age, 67 years












Presentation







• Incidental finding seen either on TURP or radical prostatectomy specimens












Prognosis and treatment







• Benign entity


• No treatment needed















Pathology






Histology







• Located within the prostatic parenchyma, especially around the prostatic base, or in the bladder neck or periprostatic tissue


• Usually lobular pattern of growth, but can look infiltrative


• Crowded small tubules with one of the following histologic patterns:



• Atrophic tubules containing colloid-like secretions



• Atrophic tubules with empty lumina and occasional micropapillary projections


• Tubules lined with a single layer of cuboidal bland cells with small monotonous nuclei and inconspicuous nucleoli (rarely prominent)


• Tubules lacking basal cells


• Tubules seen intimately associated with nerves and ganglia












Immunohistochemistry







• Positive staining for p63 and high-molecular-weight cytokeratin


• Negative staining for PSA, PSAP, and AMACR












Main differential diagnosis







• Prostatic adenocarcinoma (Gleason score 3 + 3 = 6) has the following differentiating features:



• Cytologic atypia with prominent nucleoli



• Presence of luminal loose granular secretion rather than colloidlike material



• Positive staining for PSA, PSAP, and AMACR and negative staining for p63 and high-molecular-weight cytokeratin



• Note that a small subset of prostatic adenocarcinoma shows aberrant staining for p63, but not high-molecular-weight cytokeratin.


• Nephrogenic adenoma has the following differentiating features:



• Mainly periurethral location



• Peritubular hyaline rim



• Hobnail cells with focal degenerative atypia



• Positive staining for PAX2 and PAX8








[image: image]

Fig 1 A, Mesonephric remnant hyperplasia generally shows a vaguely lobular pattern of growth in some areas. B, Mesonephric remnant hyperplasia composed of atrophic tubules containing colloidlike secretions. C, Tubules are lined by a single layer of cuboidal bland cells with small, monotonous nuclei and inconspicuous nucleoli. Basal cells are absent.
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Fig 2 Occasionally the tubules contain micropapillary projections.
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Fig 3 Mesonephric remnant hyperplasia located at the base of the prostate adjacent to the bladder in perivesicle adipose tissue.
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Fig 4 Mesonephric remnant hyperplasia can have an infiltrative appearance. The tubules are atrophic and have no associated stromal reaction.


















Basal Cell Hyperplasia






Definition







• Proliferation of basal cells ranging from focal incomplete involvement of prostatic glands to florid growth completely lacking luminal cells












Clinical features






Epidemiology







• Uncommon histologic pattern of benign hyperplasia


• Most common in transition zone; can also be found in the peripheral zone


• In association with squamous metaplasia and atrophy, occurring after hormonal treatment















Pathology






Histology







• It usually develops as proliferation of small glands, occasionally as solid nests or forming pseudocribriform or true cribriform (adenoid basal form) structures.


• The incomplete form has residual luminal secretory cells surrounded by multilayered basal cells; the complete form has only basal cells.


• Basal cells are recognized by their basophilic nuclei with scant cytoplasm. Nuclei often stream parallel to basement membrane and show inconspicuous to prominent nucleoli.


• Rare mitotic figures can be seen.


• Well-formed lamellar calcifications are present.


• Unique intracytoplasmic eosinophilic globules are present.


• Desmoplastic stroma reaction is absent; however, it can appear infiltrating when intermixed with benign prostatic glands.


• Squamous metaplasia is not uncommonly seen in basal cell hyperplasia.


• The term atypical basal cell hyperplasia used in cases with nucleoli more prominent than typical cases is no longer used as the atypia is not associated with adverse outcome.












Immunopathology (including immunohistochemistry)







• Strong positivity with high-molecular-weight cytokeratin and p63, often more in peripherally located cells; negative for AMACR


• PSA and PSAP showing weak and focal reactivity












Main differential diagnosis







• Prostate adenocarcinoma



• Prostate cancer cells are usually not as basophilic because they contain more cytoplasm. Prostate cancer also uncommonly consists of multilayered small glands and does not manifest as solid nests.



• Calcification in cancer is often more granular and is associated with necrosis.



• Cancer is negative for high-molecular-weight cytokeratin and p63.


• HGPIN



• HGPIN consists architecturally of large glands without crowding.



• In HGPIN, the atypical nuclei are in columnar cells that reach the luminal border with an underlying inconspicuous basal cell layer. In basal cell hyperplasia, the multilayered cells have rounder nuclei. If basal cell hyperplasia with prominent nucleoli is present, there are often overlying secretory cells with benign-appearing nuclei.



• In HGPIN, the atypical cells are negative for high-molecular-weight cytokeratin and p63, whereas underlying flattened basal cells are positive.








[image: image]

Fig 1 Basal cell hyperplasia appears as a proliferation of uniform, basophilic small glands in normal-appearing stroma between benign prostatic glands.
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Fig 2 Incomplete form is characterized by residual luminal secretory cells undermined by multiple layers of basal cells with basophilic nuclei and scant cytoplasm.
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Fig 3 Well-formed lamellar calcifications are seen in up to half of the cases. Note the scattered intracytoplasmic eosinophilic globules, a unique feature of basal cell hyperplasia.
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Fig 4 Another example of intracytoplasmic eosinophilic globules involving small nests of basal cells.
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Fig 5 Crowded small glands of basal cell hyperplasia mimic prostate adenocarcinoma. However, the multiple layering of atypical basophilic cells is unusual for cancer. Note the presence of a few scattered intracytoplasmic eosinophilic globules (arrows).
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Fig 6 Basal cell hyperplasia with pseudocribriform formation mimicking prostatic intraepithelial neoplasia, but glands are more back-to-back than true cribriform. The presence of lamellar calcification is another clue.
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Fig 7 Squamous metaplasia (right) occurs in association with basal cell hyperplasia. The longitudinal nuclei of basal cells appear streaming parallel to the basement membrane.
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Fig 8 Basal cell hyperplasia with prominent nucleoli is identical to other ordinary types.
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Fig 9 Basal cells display prominent nucleoli and focal blue mucin. Adjacent areas show more typical basal cell hyperplasia.


















Urothelial Metaplasia






Definition







• Replacement of benign cuboidal epithelium of peripheral prostatic ducts and acini with benign urothelium












Pathology






Histology







• Epithelium of ducts and acini are replaced or undermined by pseudostratified, spindle-shaped cells with occasional longitudinal nuclear grooves.


• It can be seen throughout the prostate in infants, neonates, and adults.
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Fig 1 Urothelial metaplasia showing normal cuboidal epithelium undermined by metaplastic urothelial cells.











Main differential diagnosis







• Urothelial carcinoma involving the prostate—occasionally, urothelial metaplasia can be extensive and mimic urothelial carcinoma based on the architecture; however, in contrast to urothelial carcinoma, urothelial metaplasia lacks cytologic atypia and necrosis.








[image: image]

Fig 2 Urothelial metaplasia.


















Squamous Metaplasia






Definition







• Replacement of normal cuboidal epithelium of prostatic ducts and acini with benign squamous epithelium












Pathology






Histology







• Glands lined with squamous epithelium, with or without keratinization


• Typically seen either in an infarct (may be complicated with reactive atypia; see Chapter 25, “Prostratic Infarct,” in this section) or following hormonal treatment








[image: image]

Fig 1 Squamous metaplasia in an infarct showing evenly distributed squamous islands in densely fibrotic stroma with extravasated red blood cells.











Main differential diagnosis







• Primary squamous cell carcinoma of prostate—in contrast to squamous cell carcinoma, squamous metaplasia following hormonal therapy lacks cytologic atypia. Furthermore, the squamous metaplasia following hormonal therapy is diffuse throughout the prostate and often also has features of basal cell hyperplasia. The only situation in which there may be diffuse squamous metaplasia with atypia is in the setting of prior combined radiation and hormonal therapy.








[image: image]

Fig 2 Squamous metaplasia following hormonal treatment, with unremarkable stroma.


















Mucin Cell Metaplasia






Definition







• Replacement of normal cuboidal epithelium of prostatic ducts and acini with goblet cells












Pathology






Histology







• Glands are lined by goblet cells that have mucin-filled cytoplasm and small, dark, basally located nuclei.


• Metaplasia may involve individual cells, an entire acini, or a cluster of acini.


• It may involve normal glands or hyperplastic glands, rarely seen in high-grade PIN, not associated with prostate cancer.












Immunopathology (including immunohistochemistry)







• Positive for PAS, PAS-D, mucicarmine, and Alcian blue


• Negative for PSA and PSAP


• Basal cells positive for high-molecular-weight cytokeratin and p63
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Fig 1 Mucin cell metaplasia is easily recognized when normal cuboidal epithelium is replaced by scattered goblet cells.











Main differential diagnosis







• Cowper glands are extraprostatic and located in skeletal muscle. In addition, Cowper glands have dimorphic glands with ducts and mucinous glands.


• In foamy gland adenocarcinoma of prostate, foamy gland carcinoma cells are columnar, lack distinct cell borders, and have a fine microvesicular (xanthomatous) appearance, whereas the cells in mucin cell metaplasia are globoid goblet cells with distinct cell borders. Foamy gland adenocarcinoma lacks mucin, typically has abundant dense intraluminal eosinophilic secretions, and lacks a basal cell layer.
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Fig 2 Mucin cell metaplasia, showing a cluster of acini completely replaced by mucin-secreting cells. They are not Cowper glands because the mucinous glands are located in between normal prostatic glands.


















Neuroendocrine Cells Involving the Prostate






Definition







• Neuroendocrine cells of the prostate are intraepithelial regulatory cells that regulate both growth and differentiation, as well as the exocrine secretory activity of the prostate (part of the amine precursor uptake and decarboxylation [APUD] system of endocrine-paracrine cells).


• These cells are rich in serotonin-containing granules and can secrete a variety of peptide hormones.












Clinical features






Prognosis and treatment







• Neuroendocrine differentiation can occur in prostatic carcinoma and may have prognostic significance, mostly in androgen independent cancer.


• However, the prognostic significance of focal neuroendocrine differentiation in primary untreated prostatic carcinoma is controversial.















Pathology






Histology







• Neuroendocrine cells can occasionally be observed under light microscopy when they show fine intracytoplasmic eosinophilic granules (Paneth cell–like change).


• In normal prostatic parenchyma, neuroendocrine cells are scattered, irregularly distributed, and easily overlooked without the help of immunostains.
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Fig 1 Chromogranin A immunostain in normal prostatic parenchyma of the peripheral zone showing isolated positive cells along the basal layer.







• Neuroendocrine cells are usually more common near the verumontanum but are seen in all zones.


• Neuroendocrine cells rest on the basal cell layer between secretory cells.


• Neuroendocrine differentiation can occur in HGPIN and in prostatic carcinoma.


• Three forms are described:



• Focal neuroendocrine differentiation in conventional prostatic adenocarcinoma



• Carcinoid tumor (well-differentiated neuroendocrine tumor)



• Small-cell neuroendocrine carcinoma












Immunopathology







• Immunostaining with neuroendocrine markers helps to identify neuroendocrine cells in normal prostatic tissue and neuroendocrine differentiation in tumors.


• Antibodies against synaptophysin, chromogranin A, CD56, neuron-specific enolase, bombesin-gastrin–releasing peptide, and serotonin are the most frequently used.


• Androgen receptor, PSA, and PAP are not found in neuroendocrine cells.


• Five percent to 10% of prostatic carcinomas have focal zones with a large number of single or clustered neuroendocrine cells detected by chromogranin A.
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Fig 2 Chromogranin A immunostain showing a different region of the peripheral zone with less common positive cells.
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Fig 3 A, Neuroendocrine cells with Paneth cell–like change observed in a focus of high-grade prostatic intraepithelial neoplasia. B, Chromogranin A immunostain confirming the neuroendocrine nature of these cells.


















Verumontanum Mucosal Gland Hyperplasia






Definition







• Benign, small, acinar proliferation of prostatic glands that occurs exclusively in the verumontanum and adjacent prostatic urethra; a potential mimic of prostate adenocarcinoma












Clinical features






Epidemiology







• Incidental finding in 14% of radical prostatectomy specimens in men aged 47 to 87 years












Presentation







• Mostly incidental lesion in the verumontanum, utricle, or adjacent prostatic urethra


• Often multifocal












Prognosis and treatment







• Not a risk factor for malignancy


• No treatment necessary















Pathology






Histology







• Lobular proliferation of uniform, tightly packed, round, small acini with preserved basal cell layer


• Benign cytology with small or mildly enlarged uniform nuclei


• Inconspicuous nucleoli


• Basophilic or clear cytoplasm


• Frequent intraluminal corpora amylacea and distinct red-brown-orange concretions


• Lipofuscin pigment in the cytoplasm of luminal cells


• Adjacent and continuous with urothelium












Immunohistochemistry







• PSA expression by luminal secretory cells


• Immunoreactivity for 34βE12 and p63 by basal cells, negative S100












Molecular diagnostics







• Not contributory












Main differential diagnosis







• Low-grade prostatic adenocarcinoma: verumontanum mucosal gland hyperplasia mimics prostate cancer in that the glands are crowded. However, as with adenosis, the glands (1) have a lobular configuration, (2) lack cytologic atypia, (3) have distinctively colored corpora amylacea, and (4) have a readily recognizable basal cell layer in at least some of the glands.
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Fig 1 A, Verumontanum mucosal gland hyperplasia. Small and tightly packed acini may mimic well-differentiated prostatic adenocarcinoma. Corpora amylacea–like frequent intraluminal concretions are present and are often red-orange-brown. B, Acini exhibit lobular proliferation and no cytologic atypia.


















Prostatic Infarct






Definition







• Area of ischemic stromal and glandular tissue damage typically associated with BPH












Clinical features






Epidemiology







• It is most frequently associated with BPH and typically seen in TURP, suprapubic prostatectomies, and enucleation specimens.


• Incidence ranges from 3% to 12% in totally sampled autopsy prostates and is as high as 25% in BPH specimens.


• It is encountered rarely in biopsy specimens (less than 0.1%).


• Association with cardiovascular risk factors (e.g., recent cardiovascular surgery, smoking) has been reported.
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