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CASE !
DIAGNOSIS: MULTILOCULAR RENAL CYST
IDSTORY: (CTTR Ace. #22624):
A 52-year-old female who otherwise appeared healthy was admitted to the
Emergency Room with hematuria and severe right-sided abdominal pain. Intravenous
pyelogram showed no function in the right kidney and hydronephrosis. There was a hint
of a calculus in the lower ureter, but this was not certain. The left kidney appeared
nonnal. The patient stated that she had passed blood in the urine two weeks prior. A
right nephrectomy was performed with a preoperative differential diagnosis of
retroperitoneal fibrosis, intrapelvic tumor and renal calculus. (Contributed by H. V.
O'Connell, M.D.)

DISCUSSION:
Multilocular renal cysts (cystic nephromas) arc usually incidental findings, but
may present with abdominal or flank pain, hematuria, or hypertension ( 1-4). They occur
in two age peaks, one from 0-10 years of age with a slight male predominance, and the
other over 30 years of age with a 7 to 1 female predominance. Those occurring in adults
may be confused with cystic renal cell carcinomas and will therefore be discussed.
MultilocuhU' rena] cysts are by definition solitary and unilateral with a sharp
demarcation from the remaining normal kidney. Tbere is no communication between the
cysts or with the pelvis. Tumors range from 5 em. to 15 em., with individual cysts
varying from 1 mm. to 4 em. in diameter. Cysts arc separated by well-defined pale-gray
fibrous septa and are filled wi th colorless fluid. Severallocules may contain blood-tinged
fluid, yet hemon·hage should not be prominent. T hey also lack solid foci, necrosis, or
caleification, although lesions may appear to extend out of the capsule. ln contrast, cystic
renal cell carcinomas resulting from necrosis demonstrate a central cavity filled with
necrotic debris, and recent and old hemorrhage, which is surrounded by an irregularly
thick wall (5 ,6). Focally, yellowish-orange areas chantcteristi c of ordinary renal cell
carcinoma may be apparent.
Multilocular renal cysts are composed of multiple thin walled cysts, which are
sharply demarcated From surrounding uninvolved kidney. Occasionally, a few tubules
can be round within the tumor's septa. despite the circumscribed appearance of the lesion.
Cyst walls have a polymorphous appearance. In their simplest form, they consist of a
thin hypocellular fibrous band. The septa may also be widened by edema with scattered
lymphocytes, plasma cells, and less commonly focal ca lcification or scant hemosiderin
deposition. A more prominem stroma consisti ng of acell ular hyalin ized fibrous tissue,
bands of smooth muscle, or a cellular mesenchyme can also be visualized. The primitive
appearing mesenchymal stroma is characterized by round, oval, or spindle shaped nuclei
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without mitoses and scant clear cytoplasm. Although more frequently seen in younger
individuals, this cellular stroma can also be found in adults. The epithelial lining of the
cyst walls also varies in its character and prominence. The epithelium may be
endothelial-like, cuboidal, or more columnar. The nuclei in this epithelium have a fine
chromatin pattern with small nucleoli and an absence of mitoses. Hobnail cells may also
be identified. These cells may appear relatively indistinct or more prominent witl\
enlarged nuclei and hyperchromatism. Mitoses are absent. The cytoplasm amongst the
various cell types ranges from eosinophilic to clear.
Occasionally, multilocular cysts may contain focal renal cell carcinoma. The
renal cell carcinoma marufests as small mounds of clear cells, which either project into
the lumen of a cyst or are situated within a widened septum. The nodules of carcinoma
typiCally consist of nests and tubules of polygonal cells with cleat cytoplasm and
relatively low nuclear grade. A prominent stromal vascular net\vork, as seen in ordinary
renal cell carcinomas, may also be evident. Although a single layer of clear cells can line
multilocular cysts, multilayering or small papillary projections of these cells should
prompt a search for more recognizable renal cell carcinoma.
Multilocular cysts with focal carcinoma are differentiated from multilocular cystic
renal cell carcinomas, which are typically characterized by clear cell carcinoma with
multiple cystic spaces (7,8). Renal cell carcinomas may also appear cystic as a result of
necrosis. Cystic necrotic renal cell carcinomas bear little resemblance to multilocular
cysts with focal carcinoma.
They predominantly contain necrotic debris with
calcification, cholesterol clefts, and recent and remote hemonhage. In many areas, a
dense f.ibrous capsule separates the cystic contents from the sunounding kidney. ln a
lesion with this morphology and the gross appearance described above, thorough
sampling is often necessary to identify recognizable renal cell carcinoma. Areas of renal
cell carcinoma can be difficult to identify especially when fibrosis, extensive hemorrhage
and inflammation complicate these lesions. Cellular foci s hould be closely scmtinized
for the presence of Tenal cell carcinoma, which if present often consists of clear cells
ananged in small nests separated by a thin plexiform papillary network.
Multilocular renal cysts are benign and are treated by partial or total nephrectomy.
Multilocular renal cysts with renal cell carcinoma are biologically benign. There have
been no reports of metastases from these lesions when excised by partial or total
nephrectomy. Multilocular cystic renal cell carcinomas, despite more prominent
carcinoma, also have an excellent prognosis with no reported metastases. In terms of
renal cell carcinomas wi th cystic necrosis, does the prognosis con-elate with the amount
of identifiable tumor cells or with the size of the lesion? If these neoplasms have
spontaneously regressed, can such patients be assured after surgery that they are
essentially cured? However, necrosis may also be viewed as a sign of a rapidly growing
tumor with outstripping of its vascular supply. With this explanation, patients with
extensively necrotic tumors rrught be expected to have a worse prognosis than usual renal
cell carcinoma (50-60% 5 year survival). In a recent study, one of six of these tumors
progressed, showing that renal cell carcinomas w.ith extensive necrosis are capable of
aggressive behavior. Pathologists must b.e aware of this phenomenon occurring in renal
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cell carcinomas and thoroughly sample any renal lesion showing extensive necrosis. It is
worth emphasizing that !he one patient with an extensively necrotic renal cell carcinoma
that progressed had a 3.1 em, nuclear grade ll lesion confined to the kidney and
progressed 13 1 months after diagnosis.
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CASE 2
DIAGNOSIS: CHROMOPHOBE RENAL CELL CARCINOMA
HISTORY: (CTIR Ace. #28314):
The patient was a 77-year-old male who presented at an Urgent Care Facility with
high blood pressure and malaise. During work-up, an abdominal ultrasound was
perfonned, which revealed a large right renal mass. Subsequent cr scan confirmed this
finding. The patient noted a history of hypertension of two years duration. The specimen
consisted of a right kidney weighing 860 grams. The inferior pole and mid-portion of the
kidney were replaced by a large, well-crrcumscribed, pseudo-encapsulated mass, l3 x 10
x 9 em. Sectioning the lesion revealed tan tissue with numerous hemorrhagic areas. The
demarcation between tumor and uninvolved kidney parenchyma was abrupL
(Contributed by Harold Reikes, M.D.)

DISCUSSION:
In 1985, Thoenes et al. described for the first time in humans a new variant of
renal cell carcinoma, which they termed chromophobe cell renal cell carcinoma. This
was followed in 1988 by a larger series of 32 cases of this entity (1). Chromophobe renal
cell carci nomas occupy approximately 4% of all renal cell carcinoma. The male to
female ratio is approximately equal with most tumors occurring in patients 40 to 60 years
of age. In their new classification scheme, tumors are labeled as either being
chromophobe, papillary, or clear (conventional).
Chromophobe renal cell carcinomas have a somewhat typical gross appearance
(2-5). Although these tumors may be large measuring up to 20 em., they show only focal
necrosis and have only nu·e hemorrhage. Their color is also distinctive in that they have a
beige to light brown appearance. This differs from the golden yellow, necrotic and
hemorrhagic typical renal cell carcinomas on one hand and the deep mahogany brownishred colors of oncocytomas on the other. Histologically, chromophobe renal cell
carcinomas tend to have a predominantly solid growth pauem although tubular and
cribrifonn pauerns can also be seen. Tbe hallmark of these tumors is voluminous light
finely reticUlar cytoplasm, which is condensed at the cell borders. This differs from the
opticall y clear cytoplasm of clear cell renal cel l carcinoma with contains abundant lipid
and glycogen. It also differs from oncocytoma, which has a densely eosinophilic
cytoplasm. There is also a variant of chromophobe renal cell carcinoma, which has been
termed the eosinophilic variant. In this subtype of chromophobe renal cell carci noma the
cytoplasm has a fine granular appearance and may be more difficult to distinguish from
an oncocytoma (table) (6,7). There are also cases of oncocytosis where some of the
oncocytic lesions show hybrid features between oncocytoma and chromophobe renal eeU
carcinoma (8).
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Histochemically and immunohlstochemically, chromophobe renal cell carcinomas
show different properties from typical renal cell carcinomas (9-1 2). They stain posi tively
with Hale's acid colloidal iron stains. Lipid stains are negative and PAS stains show only
minimal glycogen deposi tion. Immunohistochemically, the cells are epitheli al membrane
antigen positive and label for carbonic anhydrase, and lectin glycoconjugates, similar to
patterns seen within collecting ducts of the normal kidney.
Ultrastructurally, the fine granular appearance of chromophobe renal cell
carcinoma correlates with the presence of numerous cytoplasmic microvesicles. These
microvesicles are of an uncertain nature and are distinct from mitochondria and smooth
endoplasmic reticulum. In the eosinophilic varia.nt of chromophobe renal cell carcinoma,
there is a relative increase in mitochondria.
Genetically, these tumors are also distinctive (13). Non-papillary renal cell
carcinomas are typified by loss of 3P chromosome. In contrast, papillary renal cell
carcinomas have a loss of Y chromosome with trisomy 7 and 17 also seen frequently.
Chromophobe renal cell carcinomas do not show a loss of 3P and cytogenetically show a
high frequency of LOH on multiple chromosomes resulting in a low number of
chromosomes (13-15).
The prognosis of chromophobe renal cell carci noma is not clear given that only a
relatively few cases hnve been studied with relatively limited follow-up. Most of these
tumors have a nuclear grade 2 and early stage. Studies suggest a better prognosis than
ordinary renal cell carcinoma, although it is unclear whether the better prognosis is
unique to this subtype or the earlier stage. One article has repor1ed that there is a
tendency for sarcomatoid transformation of chromophobe renal cell carcinoma; these
tumors tend to be high stage (14).
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Table.
Differe ntiating F eatures between Oncocytoma and Chromophobe Renal Cell Carcinoma
Features

Oncocytoma

Chromophobe Renal Cell
Carcinoma

Gross color

Mahogany

Light brown

Central scar

Common

Uncommon

Architecture

Nests and rubules often in a
hyaliniz.ed edematous stroma

Sheets and large trabeculae

Nuclear features

Round often with prominent
nucleoli. May see
degenerative nuclear atypia
often in c.lustered cells

Wrinkled "raisinoid" often with
binucleation or muhinucleatioo.

Cytoplasmic features

Uniformly deeply eosinophilic

Deeply eosinophilic or very pale
granular pink with perinuclear
halos

Hale's colloidal iron

Focal positivity typically along
luminal surface

Diffuse strong reticular staining

Ultrastructure

Abundant mitochondria

Abundant microvcsicles and
varying amount of mitochondria
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CASE 3
DIAGNOSIS: ANGIOMYOLIPOMA
IDSTORY: (CTTR Ace. #28639)
A 58-year-old female presented with a right kidney mass. A right radical
nephrectomy was performed. The specimen weighed I SO grams. Bulging from the
lateral surface of the kidney was an 11.0 x 6.5 x 5.5 em. mass. Bivalving the kidney
revealed a friable, focally hemorrhagic lesion with a bulging surface. The mass had illdefi ned margins in relationship to.the adj acent kidney. Located with the renal cortex
adjacent to the mass was a separate small 0.5 em. yellow nodule. (Contributed by K.
Greg Peterson, MD.)

DISCUSSION:
Angiomyolipoma is a benign hamartomatous lesion cons1stmg of variable
amounts of fat, smooth muscle, and thick walled blood vessels ( 1). It belongs to a group
of lesions, including clear cell "sugar" tumor of lung and extrapulmonary sites,
lymphangioleiomyomatosis, and renal capsular leiomyoma. All these lesions express
HMB45 and are thought to arise from the perivascu lar epithelioid c-ell.
Approximately half of angiomyolipomas are associated with tuberous sclerosis
with other cases occurring sporadically. There is a female predominance. The gross
appearance of the lesion varies depending on the proportion of the various elements.
Those with a greater amount of adipose tissue resemble lipomas, and those with more
muscle look like leiomyomas. Lesions are not c ircumscribed and may be as large as 20
em. Although individual lesions are identical in cases with and without tuberous
sclerosis, cases associated with tuberous sclerosis tend to be multifocal, bilateral, and
have in addition to larger lesions numerous small foci.
Of the three components, the adipose tissue most closely resembles that of normal
tissue. ln contrast, the vessels are often abnormal with thick walls, where the smooth
muscle from the vessel walls radiate out and merge in with the surrounding smooth
muscle. The smooth muscle component in some areas resembles that seen within
leiomyomas and in others have an epithelioid appearance. These epithelioid cells have
cytoplasm that extends out from the nuclei as delicate eosinophilic strands resembling a
"spider-web". The smooth muscle component may show prominent nuclear atypia
including mitotic figures. In particular, it is thi s abnom1al epithelioid smooth muscle
component that stains with HMB 45.
Angiomyolipomas are hamartomatous lesions that can be found in multiple
organs including lymph nodes, liver, spleen, retroperitoneum, fallopian tube, uterus, and
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spermatic cord. Despite their presence in multiple organs, these lesiens are benign.
There are rare cases of angiomyolipomas that have behaved in an aggressive' fashion,
resulting in the death of the patient (2-4). These isolated cases of malignancy have
typically had a pleomorphic appearance with frequent mitotic figures. However, there
are many more angiomyolipomas with this appearance that do not behave in such an
aggressive fashion.
In addition to HMB45 positivity, these lesions may be positive to a Jesser extent
for SlOO. Muscle specific actin stains are almost always positive and desmin is usually
positive. Estrogen and progesterone receptive positivity have also been noted in
angiomyolipomas, typically in women.
T here are several pitfalls in the diagnosis of angiomyolipoma. One difficulty is
the diagnosis of angiomyolipoma arising outside of the kidney such as those occuning
almost entirely within the retroperitoneum. Especially on biopsy material where all
elements may not be present and the lesion is not described as arising in the kidney, there
is a potential for misdiagnosis. Another potential pitfall is that angiomyolipoma may be
almost entirely composed of ·adipose tissue resembling a lipoma or well-differentiated
liposarcoma. Other cases are almost exclusively composed of abnormal appearing
smooth muscle potentially leading to a misdiagnosis of leiomyosarcoma. The clue to the
recognition of angiomyolipoma relies on identifying the unique epithelioid smooth
muscle cell. Additional sampling can also typically identify the other elements of this
lesion. Angiomyolipomas can be confirmed with stains for HMB45. In some cases,
epithe!ioid angioriiyolipomas may resemble renal cell carcinoma (5). Some of these
angiomyolipomas composed entirely of such cells have been designated as "renal
epithelioid oxyphilic neoplasms". In particular in patients with tuberous sclerosis, lesions
resembling carcinoma .s hould be evaluated for the possibility that they are
angiomyoUpomas using immunohistochemistry for HMB45 and keratin.
The major morbidity associated with angiomyolipomas is the risk of hemoJThage.
This risk is proportional to the size of the lesion, with lesions over 4 em. at greater risk.
Whereas earlier studies suggested that larger asymptomatic lesions be removed, current
practice is to follow asymptomatic lesions to assess their growth. lf an asymptomatic
angiomyolipoma is stable over time, surveillance is warranted. If the lesion becomes
symptoma'tic or grows rapid! y, resection may be necessary.
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CASE4
DIAGNOSIS: SPERMATOCYTI C SEMINOMA
IDSTORY: (CTI'R Ace. #26701)
Urinary frequency, urgency, rectal pain and difticulty in urination brought this 52year-old male to his physician. Examination of the genitalia revealed a very large, firm,
non-tender mass in the le ft testicle. The patient sai d that the mass had been present for
one month, but he did not think !t was of significant importance because it was not
painful. An orchiectomy was performed. The testicle measured 10 x 7 x 6.5 em. and
weighed 290 grams. The testis, whi:n sectioned, revealed a somewhat compartmentalized
ian-orange tumor with fibrous bands dividing the compartments. Some of the nodules
were hemorrhagic. {Contributed by Jozef Kollin, M.D.)

DISCUSSION:
Spermatocytic seminomas account for 2-3% of testicular tumors (1,2). They arc
bilateral in 10% of cases. Most men are over 40 years old, although about 10% occur in
younger men. Classic seminomas, on the other hand, have a peak age of 35 (range 2555). In contrast to c lassic serilinoma, spe•matocytic seminomas do not arise in
extragonadal sites and are not found in undescended testes.
Spermatocytic seminomas are pale yellow-gray with a soft gelatinous or spongy
consistency. Mucoid cysts may be evident, and hemorrhage or necrosis is rare. This
appearance differs from classic seminomas, which are firm and often lobulated, or
trabeculated. Focal hemorrhage and necrosis may also be noted in large classic
seminomas.
Spermatocytic seminomas grow as sheets of cell s. Three distinct cell types can be
identified. The most common cell is medium in size with a round nucleus and line
chromatin surrounded by a rim of dense eosinophilic cytoplasm. The second cel l
population consists of small cells with a narrow rim of eosinophilic cytoplasm and round
nuclei resembling lymphocytes. Giant cells with large single or multiple nuclei fonn the
third cell type seen. Their chromatin may be !ilamentous (syn. spiremic, or thread- like
resembling leptotene chromosomes), or granular with prominem nucleoli, or dark.
Mitoses may be frequent.
Spermatocytic seminomas frequently have extensive
interstitial edema, resulting in pseudoglandular spaces or small cysts containing
proteinaceous fluid. Although spermatocytic seminomas lack intratubular germ cell
neoplasia (ITGCN), spermatocytic seminoma cells extend into tubules at the periphery of
Lhe tumor. Also in contrast to classic seminomas, spermatocytic seminomas lack: I)
lymphocytes: 2) syncytiotrophoblast&; 3) granulomatous inflammation; 4) glycogen;
5) fibrous trabeculae; and 6) olher germ cell tumor types. In contrast, classic seminomas
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have nuclei which are uniform and round with either fine granular chromatin, or clumped
chromatin with large sometimes multiple nucleoli. Classic seminomas reveal: 1)
lymphocytic infiltrates (80% of cases); 2) syncytiotrophoblastic giant cells in 7-35% of
cases; 3) granulomatous inflammation in 17% of cases; 4) intratubular germ cell
neoplasia (ITGCN) in 85% of cases; and 5) frequent coexistence with other germ cell
tumor types. S permatocytic seminomas are negative when stained with antibodies to
placental alkaline phosphatase (PLAP), whereas classic seminomas stain for PLAP in
about 87% of cases.
Sperruatocytic seminomas may locally invade the epididymis or tunica albuginea.
However, of the more than 130 reported cases, there is only one accepted case of a
metastasis (3).
Orchiectomy alone is sufficient therapy.
Rarely, spermatocytic
seminomas have been associated with an undifferentiated sarcoma or rhabdomyosarcoma
(4-6). In cases with a sarcomatous component. approximately 50% had metastases at the
ti me of presentation and 70% died from metastatic sarcoma 1-15 months from diagnosis.
There is one report of cases of anaplastic variant of spermatocytic seminoma, yet these
patients also had a favorable prognosis (7).
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CASES
DIAGNOSIS: PAPILLARY UROTHELIAL TUMOR OF LOW
MALIGNANT POTENTIAL
IDSTORY: (CTTR Ace. #28218)
The patient was a 66-year-old male w)jo preseuted with gross hematuria. The
patient reports a history of smoking two packs of cigarettes per day for SO years.
Cystoscopy was normal. IVP demonstrated a mass in the right renal pelvis, extending to
or occluding the calyx to the lower pole of the right kidney with the left upper tract
normal. A right nephrectomy was performed. (Contributed by Howard Otto, M.D.)

DISCUSSION:
WHO/ISUP CLASSIFICATION OF BLADDER NEOPLASIA
The WHO/ISUP consensus classification arises from a consensus of the WHO
and the International Society of Urologic Pathology in an attempt to develop a
universally acceptable classification system for bladder neoplasia that could be used
effectively by pathologists, urologists, and oncologists.
Overall Terminology
•

Favor use of the term "urothelial" rather than "transitional" as to specific nature of
urothel.iurn and non-specific nature of term " transitional". Because there was a slight
majority opinion in favor of the term "urothelial" it was adopted as the preferred
term, but " transitional" can be used synonymously.

Normal Urothelium
•

Flat lesions with benign cyiology and minimal disorder should not be designated as
miJd dysplasia but rather as normal urothelium.

Flat Uroth elial Hyperplasia
•
•
•
•

Markedly thickened mucosa without cytological atypia.
Rather than relying on a specific number of cell layers, marked thickening of the
epithelium is needed to diagnose flat hyperplasia.
This lesion may be seen in the flat mucosa adjacent to low-grade papillary urothel.ial
lesions.
When seen by jtself, there is no evidence suggesting that it has any premalignant
potential.
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Pa pillar y UrotheliaJ Hmerpla.'lia
•
•

•

Usually asymptomatic and generally found on routine follow-up cystoscopy for
papillary urothelial neoplasms.
Characterized by slight "tenting", undulating, or an elevated configuration of the
urothelium of varying thickness, lacking nuclear atypia. The lesion often has one or a
few small, dilated capillaries at its base but it lacks a well-developed fibrovascular
core.
Frequently 3S.'iociated with either a prior or concurrent history of papillary urothelial
neoplasms, sugge.'lting a link. A de novo diagnosis of papillary urothelial hyperplasia
does not necessarily place the patient at risk to develop papillary tumors, but followup is recommended . However, in a patient with a history of a papill ary urothelial
tumor, this lesion may be associated with an increased •·isk of recurrence of papi llary
neoplasia.

Reactive Atypia
•
•
•
•

Nuclear abnormalities occurring in acutely or chronically inflamed urothelium.
Nuclei are uniformly enlarged and vesicular, with central prominent nucleoli. Mitotic
figures may be frequent.
History of instrumentation, stones, or therapy is often present.
In the absence of appreciable nuclear hyperchromas ia, pleomorphism, or irregularity
of the chromatin pattern, the lesion should not be considered neoplastic.

Atvpia of Unknown Sirnificance
•

•

Case.'~ where it is difficult to differentiate between reactive and neoplastic atypia.
There may be a greater degree of nuclear pleomorphism and/or hyperchromasin out of
proportion to the e1ltent of the inflammati on, such that dysplasia cannot be mled out
with ce1tainty.
Patients may be foll owed more closely and re-evaluated once the inflammation
subsides.

Dvsplasia (Low-grade lntra urothelial Neopla~ia)
•
•
•

14

Appreciable cytologic and architectural changes felt to be preneoplastic, yet falling
short of the diagnostic threshold for transitional cell carcinoma in-situ (CIS).
Evidence along several lines of investigation that dysplasia is a precursor lesion of
invasive carcinoma in ar least some cases.
Management ·of dysplasia varies widely amongst urologists from no therapy to the usc
of intravesical chemotherapy. In pan, treatment relates to whether dysplasia is
diagnosed de novo or in someone with a history of CIS. 1n the latter situation, some
urologists might be more inclined to treat dysplasia as it may be considered an early
manife.'ltation of recurrent CIS.
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Carcinoma In-Situ (High-grade Intraurothelial Neoplasia)
•
•

•
•
•

•

CIS is a flat lesion of the urothelium that is a documented precursor of invasive
cancer.
Characterized by the presence of cells with large, irregular, hyperchromatic nuclei
that may be either present in the entire thickness of the epithelium or only a part of it.
Mitotic activity is frequently observed often in the mid to upper urothelium.
CIS encompasses lesions that in the past were designated as severe dysplasia or
marked atypia. By definition, all CIS are high grade lesions.
CIS should not be subclassified by grade despite the spectrum of pleomorphism seen
within this entity.
When evaluating the degree of cytologic atypia, it is always important to compare the
cells in question with the surrounding normal urothelium.
If one looks at the nuclear size of the 25% largest CIS cells (upper quartile), they are
5 times the size of lymphocytes, which can always be found in the stroma. In
contrast, normal urothelium is only 2 times the size of lymphocytes.
•

CIS is often underdiagnosed, and in the past bas often been called moderate
dysplasia, because it is not widely recognized that:
•

•
•
•

l) T he cytologic abnormality need not involve the full thickness of the
urothelium. Patterns of CIS include those wi th scattered CIS cells,
pagetoid spread of ClS, and cases where the fragile epithelium may be
disrupted either spontaneously or by the biopsy so that only a few residual
cancer cells remain on the surface (clinging CIS).
2) CIS cells do not necessarily have high nuclear to cytoplasmic ratios.
3) An umbrella cell layer may still be present in CIS.
4) There is a spectnun of cytologic atypia with in CIS.

Papilloma
•

''Urothelial papilloma" without qualifiers refers to the exophytic variant of papilloma,
defined as a discrete papillary growth with a central fibrovascular core lined by
urothelium of normal thick-ness and cytology.
• There is no need for counting the number of cell layers.
• A rare benign condition typically occurring as a small, isolated growth commonl y,
but not exclusively in younger patients.

Papillarv Urothelial Neopla~m of Low Malignant Potential
•

•

An orderly arrangement of cells within papi ll ae with minimal arch itectural
abnormalities and minimal nuclear atypia irrespective of the number of cell layers.
Urothelium in papillary urothclial neoplasms of low malignant potential is much
thicker than in papillomas and/or the nuclei are significantly enlarged and somewhat
hyperchromatic. The urothelial papilloma, in contraSt, shows no architectural or
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•

cytologic atypia.. Mitotic figures are infrequent in papillary urothelial neoplasms of
low malignant potential, and usually confined to the basal layer.
Not associated with invasion or metastases (3). Nevertheless, it is a clinically
important lesion because these patients are at an increased risk of developing
recurrent or new papillary lesions. These new lesions occasionally are of higher
grade and may progress.

Papillary Urothelial Carcinoma, Low-Grade
•

•

•

•

An overall orderly appearance but with easily recognizable variation of architectural
and or cytologic features even at scanning magnification. Variation of polarity and
nuClear size, shape, and chromatin texture comprise the minimal but definitive
cytologic atypia. Mitotic figures ru;e infrequent and usually seen in the lower half, but
may be seen at any level of the urothelium.
When analyzing for the presence of order versus disorder, it is preferable to assess
OJlly those fibrovascu.Iar cores that have been cut perpendicularly to the long axis of
the papil lary frond. Tangential sections near the base of the urothelium may be
misleading ;md result in sheets of immatw·e urothelium with frequent mitotic activity.
It is not uncommon to see fu.sion of adjacent papillae; fused papillary cores can also
be overgraded.
May be a spectrum of cytologic and architectural abnormalities within a single lesion,
such that the entire lesion should be examined, with the highest grade of abnonnality
noted.
Low-grade. papillary carcinomas may invade the lamina propria, and have a low
(<5%) risk of further progression, although they frequently recur.

Papillary Urothelial Carcinoma, High-Grade
•

•

•
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Characterized by a predominantly or totally disorderly appearance at low
magnification.
The disorder "results from both architectural and cytologic
abnormalities. Archi tecrurally, cells appear irregularly clustered and the epithelium is
diso.rganized. Cytologically, there ls a spectrum of pleomorphism ranging from
moderate to marked. The nuclear chromatin tends to be clumped and nucleoli may be
prominent. Mitotic figures, including atypical forms, are frequently seen at all levels
of the urothelium.
In tumors with variable histology, the tumor should be graded according to the
highest grade. Studies are needed to detennine how significant a minor component
must be in order to have an impact on prognosis. Current practice is to ignore
minuscule areas of higher grade tumor when assigning an overall grade.
High-grade papillary urothelial carcinomas have a much higher risk of progression
than low-grade lesions, with ·figures varying from 15% to 40%. These tumors also
have a high lisk of association with invasive disease at the time of presentation.
Paralleling the high grade cytologic atypia within these lesions, the surrounding flat
urothelial mucosa may also demonstrate CIS.
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Lamina Propria Invasion
•

Characterized by the presence of urothelial nests, clusters, or single cells within the
lamina propria sometime with prominent retraction artifact. The cancer cells may
show eosinophilic cytoplasm at the advancing edge of the infiltrating nests. Another
feature of invasive tumor that is not always conspicuous is an associated desmoplastic
or inflammatory stromal response. Ln low-grade papillary carcinomas, large rounded
nests of urothelium with peripheral pallisading within the lamina propria, yet
surrounded by normal appearing stroma, represent an inverted growth pattern of
noninvasive carcinoma.
• Prominent retraction artifact around tumor infiltrating the lamina propria is frequently
overdiagnosed as vascular invasion. Vascular invasion in cases with lamina propria
invasion is uncommon. It should be reserved for unequivocal cases or those
confirmed by immunohistoche'mistry.
• In approximately half of TURs, one can discern the mid level of the lamina propria
characterized by the presence of muscularis mucosae as well as thick-walled vessels.
The option remains for individuals to substage tumor invading the lamina propria
based on the relationship of tumor to the muscularis mucosae (above. at, or below), as
this scheme has been shown to be of prognostic significance. However, it was the
committee's recommendation that this not be universally adopted or advocated to
pathologists, as it is often very difficult to identify the depth of invasion in the lamina
propria due to the lack of orientation in transurethral resection chips or because of the
absence of muscularis mucosae. Nevertheless, pathologists are encouraged to provide
some assessment as to the extent of lamina propri a invasion (i.e. focal vs. extensive)
to help guide urologists in patient management.
• In cases with lamina propria invasion where the muscularis mucosae is involved, this
fact may (but need not be) mentioned in the report. If it is mentioned in the report,
the wording should be unambiguous so that the urologi st does not confuse muscularis
mucosae with muscularis propri a (detrusor muscle) invasion. Do not use term
"superfici al muscle invasion" as urologists interpret this to mean superfic ial portion
of muscularis propria. It was recommended that pathologists always mention
whether the muscularis propria is present in the biopsy even in the presence of CIS.
papillary urothelial neoplasms of low malignant potential, and non-invasive papillary
urothelial carcinoma, with the purpose of giving feedback to the urologist as to the
depth of their biopsy.
• Invasive tumor should be graded as low- or hi gh-grade analogous to the scheme used
for gradi ng non-invasive lesions.

Muscularis Propria <Detrusor Muscle) Invasion
•

Diagnosed when tumor is seen infiltrating thick smooth muscle bund les. The
distinction on TUR of muscularis mucosae from muscularis propria invasion may
occasionally be difficult. These include cases with extensive infiltrating tumor where
scattered wisps of muscle could either represent muscularis mucosa or disrupted and
distorted muscularis propria.
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•

•

Situations where there is uncertainty as to !he presence muscularis propria invasion
should be conveyed to the urologist so !hat a restaging TUR can be performed. The
presence of numerous vessels at !he mid level of !he lamina propri a where !he
muscularis mucosae is variably present, can help classify muscle bundles as
muscularis mucosae rather than muscularis propria.
In a TUR specimen, there should be no attempt to substage tbe depth of muscularis
propria invasion. In a transurethral resection specimen, even !he presence of tumor in
fat is not necessarily diagnostic of extra-vesicle spread, as adipose tissue may be seen
in !he lamina propria. The depth of muscularis propria invasion can only be assessed
on the definitive resection specimen.

TABLE 1. THE WHO/ISUP CONSENSUS CLASSIFICATION
NORMAL
Normal*
HYPERPLASI A
Flat Hyperplasia
Papillary Hyperpl asia

FLAT LESIONS WITH ATYPIA
Reactive (Inflammatory) Atypia
Atypia of Unknown Significance
Dysplasia (Low-grade lntraurolhelial Neoplasia)
Carcinoma In-Situ (High-grade lntraurothelial Neoplasia)"*
PAPILLARY NEOPLASMS
Papilloma
Papillary Neoplasm of Low Malignant Potential
Papillary Carcinoma, Low-grade
Papillary Carcinoma, High-grade***
JNVASJVE NEOPLASMS
Lamina Propria Invasion
Muscularis Propria (Detrusor Muscle) Invasion
• May include cases rormcrly diagnosed as "mild dysplasia"
• • Includes cases wi th "severe dysplasia"
••• Option exists 10 add comment as tQ the presence of marked anaplasia
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TABLE 2. IDSTOLOGIC FEATURES OF UROTHELIAL PAPILLARY LESIONS
Papilloma

Papillary neoplasm of low
mali.~nant potential

Low-grade papillary
carcinoma

High-grade papillary
carci no ma

Architecture
Papillae

Delicate.

Delicate. Occasionally fused.

Fused. branching and delicate.

Organization of cells

identical to nonnal.

Polarity identical to normal.
Any thickness. Cohesive.

Fused. branching, and
delicate.
Predominantly ordered, yet
minimal crowding and
minimal loss of polarity. Any
thickness. Cohesive.

Cytology
Nuclear size

Identical to nonnal.

May be unifonnly enlarged.

Nuclear shape

Identical to normal.

Enlarged with variation in
size.
Round-oval. Slight variation
in shape and contour.
Mild variation within and
between cells.

Nuclear chromatin

Fine.

Elongated, round-oval,
unifonn.
Fine.

Nucleoli

Absent.

Absent to inconspicuous.

Usually inconspicuous.*

Mitoses
Umbrella cells

Absent
Uniformly present.

Rare, basal.
Present.

Occasional, at anv level.
Us ually present.

* If preseot, sma ll and regular nod not accompanied by other features of high-grade carcinoma.

Predominantly disordered with
frequent loss of polarity. Any
thickness. Often d yscohesive.

I

Enlarged with variation in
size.
Moderate-marked
nleomomhism.
Moderate-marked variation
both within and between cells
with hvocrchromasia.
Multiple prominent nucleoli
mav be orcsent.
Usuall:t: fr~uent, at an:r: level.
May be absent.
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CASE 6
DIAGNOSIS: VILLOUS ADENOMA
IDSTORY: (CTTR Ace. #17413)
A 58-year-old female presented with incontinence and an urothelial mass that bad
been increasing in size for 1.5 years. This mass bled intermittently. Physical examination
revealed a 3 x 3 em. fungating, bleeding mass surrounding the external urothelial orifice. At
cystoscopy, the tumor extended circumferentially around the urethra, and to the bladder neck.
An incomplete excision was petformed. The specimen consisted of 23 grams of soft, graywhite tissue in multiple fragments._ (Contributed by F. M. Finck, M.D.)

DISCUSSION:
The way to conceptionalize glandular lesions occuning in the bladder and urethra is
that they are entirely analagous to glandular lesion seen in the intestinal tract both in term of
types of lesion and their morphology. The full spectrum of lesions may be seen in the bladder
and urethra including: villous adenoma; villous adenoma with in-situ adenocarcinoma;
villous adenoma with infiltrating adenocarcinoma; and inftltrating adenocarcinoma without
villous adenoma. Vil.lous adennmas and adenocarcinomas in the bladder occur in one of two
general locations. They may arise withjn the urachus such that they are seen at the dome or
anterior wall of the bladder. Typically urachal lesions do not show a significant mucosal
component, yet rather arise with in the muscle wall and extend out of the bladder toward the
umbil.icus. The other situation in which glandular lesions arise in the bladder are from a
process of metaplasia in which they may occur anywhere in the bladder, typically near the
trigone.
For both villous adenoma and adenocarcinoma of the bladder there is a male
predominance. Patients with viJious adenoma or adenocarcinoma may present with either
non-sp~cific findings or occasionally present with mtiGusuria. If ttie lesion is pure villous
adenoma with or without in-situ adenocarcinoma and the lesion is entirely resected, then the
prognosis is excellent. However, if the lesion bas been only sub-totally removed especially in
the setting of coexistent in-situ adenocarcinoma, the tumors have the potential to pNgress to
infi ltrating adenocarcinoma. As infi ltrating adenocarcinoma is frequently present with viUous
ad~noma, it necessitates thorough sampling of any' lesion diagnosed by biopsy as villous
adenoma.
Adenocarcinomas of the bladder account for <2% of malignant bladder tumors (2-4).
The majority of bladder adenocarcinomas contain lakes of extracellular mucin. These
mucinous pools may be lined by tall columnar epi thelium with goblet cells and/or contain
Papillary mucinous fronds are common.
Bladder
mucin-positive signet cells.
ad~enocarcinomas have prominent nuclear atypia, which is often more readily appreciated in
non-mucinous areas. Some poorly differentiated adenocarcinomas of the bladder are
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primarily composed of round uniform cells with occasional cytoplasmic vacuoles. This
pattern resembles prostate adenocarcinoma, except that these vacuoles arc mucin-positive.
The finding of a transitional or squamous component or extensive cystitis glandu\aris also
favors a bladder primary.
Prostate ductal adenocarcinomas may resemble bladder adenocarcinomas
However, ductal
cytologically and by the presence of a papillary component.
adenocarcinomas of the prostate do not contain a lot of extracellular mucin or prominent
goblet cells. Mucinous adenocarcinomas of the prostate that are not ductal typically reveal
cords of epithelium and cribriform glands with bland cytology floating in mucin (5,6). The
uniform cytology is typical of prostate cancer and differs from the greater anaplasia seen in
bladder adenocarcinoma. The punched out round lumina seen in the cribriform formations
within prostate adenocarcinomas also help. True signet cell formation mucin production is
very rare in prostate cancer and usually i~dicates an adenocarcinoma of the bladder (7-9).
Bladder adenocarcinomas, either when the sole component or admixed with
transitional cell elements, may in a minority of cases may show cross-reactive stai ning with
antisera to PSAP ( 10). While. we have not seen bladder adenocarcinomas label with PSA,
others have reported that this may also occur (1 1- 12).
Although most bladder
adenocarcinomas with PSA or PSAP positivity are focally positive as contrasted to the diffuse
reactivity in prostate adenocarcinomas, careful consideration of the light microscopic
appearance of the tumor is necessary to distinguish between an adenocarcinoma of the bladder
and prostate. CEA positivity is present in approximately 80% of bladder adenocarcinomas,
although it may be focal.
Prostate adenocarcinomas which are mucinous almost always show positive
imrnunostaining for PSA and PSAP. CEA staining is of limited use in differentiating between
prostate and bladder adenocarcinomas since 20-25% of prostate adenocarcinomas e11press this
substance. Although some prostate adenocarcinomas have a signet cell appearance, the
vacuoles with rare exception do not contain mucin (7-9).
Bladder adenocarcinomas are associated with a 5 year survi val of 61% for urachal
tumors and 31% for non-urachal tumors. The comparable 10 year survival figures are 46%
and 28% for urachal and non-urachal tumors, respectively. Urachal adenocarcionornas are
treated by partial cystectomy with removal of the urachas and umbilicus. Most non-urachal
adenocarcinomas are removed by radical cystectomy. Features associated with a worse
prognosis include advanced stage (stages C or D), pure signet cell morpho logy, and nondip loidy (2,13).
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CASE7
DIAGNOSIS: NEPHROGENIC ADENOMA
IDSTORY: (CTIR Ace. #23130)
This 18-year-old female was in an automobile accident sustaining multiple injuries,
including rupture to both the anterior and posterior walls of the bladder with a large
vesicovaginal opening. After several corrective operations she continued to complain of
painful and frequent urination. Cystoscopy revealed an extensive papillary tumor involving
the floor of the bladder. Intravesical thiotepa was administered on multiple occasions, and a
transurethral resection and electrocoagulation of the tumor was attempted. By the following
month, the tumor had nourished, occupying the entire lower half of the b.ladder. A total
cystectomy with wjnary diversion was perfoi1Jled. The inferior two-thirds of the bladder was
lined by an erythematous, shaggy papillary lesion. (Contributed by G. Farrow, M.D.)

DISCUSSION:
Nephrogenic metaplasias usually arise in the setting of prior urothelial injury, such as
past surgery (60%), calcul.i (14%), or trauma (9%) (l-5). Eight percent have a history of renal
transplantation.
Approximately two-thirds of individuals effected with nephrogenic
metaplasias are male, and in one-third the lesion is found when patients are less than 30 years
of age. Nephrogenic metaplasias appear as papillary, polypoid, hyperplastic, fungating,
friable or velvety lesions. They are located throughout the bladder, though rarely found on
the anterior wall. Eighty per cent are localized to the bladder, with 12% seen in the urethra
and 8% in the ureter. Most nephrogenic metaplasias measure less than 1 em., although they
may altain dimensions as large as 7 em. In eighteen percent of cases, multiple lesions are
identified.
Nephrogenic metaplns ios have a broad histologic spectrum. A common pauem
consists of tubules lined by low columnar to cuboidal epithcl.ium. Nuclear atypia is virtually
absent with mitoses either absent or rare. Nuclear atypia, when present, appears degenerative.
Nuclei arc enlarged and hyperchromatic, yet have a smudged indistinct chromatin panem.
These atypical nuclei often reside in cells with an endothelial or hobnail appearance lining
vascular-like dilated tubules. Cystic tubules may contain colloid-like eosinophilic or
basophilic secretions. Uncommonly, tubules are lined by either more columnar cells with
pale cytoplasm or signet appearing cells; clear cells are rare and glycogen is usually absent.
Nephrogen ic metaplasias may also be papillary, usually lined by low cuboidal cells with scant
cytoplasm or on occasion by oxyphi lic cells.
Nephrogenic adenomas may be confused with two different neoplasms. In the bladder
the differential may be to ru le out an adenocarcinoma of the bladder, in particular the entity of
clear cell (mesonephroid) adenocarcinoma. When nephrogenic adenomas are found in the
prostatic urethra, they must be differentiated from adenocarcinoma of the prostate.
24
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Clear cell adenocarcinomas are not associated with any predisposing factors and are
fairly aggressive with in the largest series 4/13 dying of cancer 5-42 months post-operatively
(5). There are conflicting studies as to whether they are positive for prostate specific antigen
and prostate specific acid phosphatase, and whether they arise from surface mucosa or from
paraurethral ducts. Clear cell adenocarcinomas present as a large unifocal mass in the
bladder, mostly commonly around the bladder neck and trigone, or in the urethra (often in a
diverticulum}, almost exclusively in women. Clear cell adenocarcinomas are principally
composed of tubules, often accompanied by a solid diffuse component. The cells typically
have nuclear atypia and clear cytoplasm reflecting their glycogen content. Focally, clear cell
adenocarcinomas may resemble nephrogenic metaplasia. In areas, clear cell adenocarcinoma
may contain dilated tubules with colloid-like material although other areas reveal more solid
patterns. As minor components Within a clear cell adenocarcinoma, tubules or papillary
structures with only minimal nuclear atypia may be present. Other areas in the same tumor
will invariably show more solid areas and/or tubules with greater nuclear atypia. Because a
small biopsy of Clear cell adenocarcinoma may be.misleading, clinical features such as the
tumor's size or invasiveness must be taken into account when diagnosing a nephrogenic
metaplasia. Rare cases have been described where lesions resembling nephrogenic metaplasia
have exhibited aggressive behavior with muscle invasion, perineural invasion, or extravesicle
growth. Of three such cases, one patient died with metastases. These cases, despite their
bland histology, should not be diagnosed as nephrogenic metaplasia.

Features of Clear Cell Adenocarcinomas of the Bladder
Not Seen in Nephrogenic Adenoma
Almost exclusively seen in women
Solid growth patterns
Prominent clear cell features
Mitotic activity
l'romioem cytologic atypia
Large deeply invasive tumors

Nephrogenic a.denomas occwTing in the prostatic urethra are composed of single cells,
fused glands, or cords of cells, which may be confused with prostatic carcinoma. In a series
ef 26 cases of nephrogenic adenomas of the prostatic urethra from our institution, occasional
prominent nucleoli were seen in 54% of cases. Further confusion with adenocarcinoma of the
prostate results from the involvement of the prostatic smooth muscle beneath the urethra by
nephrogenic adenoma, seen in 77% of our cases. In most cases one can identify urothelium
on the Tegion of the nephrogenic adenoma; the finding of adenocarcinoma of the prostate
immediately beneath the urethra is unusual and should always raise the possibility of
nephrogenic adenoma. Another distinguishing feature of nephmgenic adenoma is the
presence of a thickened basement membrane around some of the tubules, which may be
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enhanced with PAS stains. Immunohistochemical stains for PSA and PSAP can be confusing
as they were focally positive in 36% and 50% of our nephrogenic adenoma cases,
Tespectively. High molecular weight cytokeratin stains may be helpful as they were positive'
in about 50% of nephrogenic adenomas and are negative in prostate adenocarcinoma.
Nephrogenic metaplasias may persist or recur in up to 1/3 of cases.

Features OfNepbrogenicAdenoma (NA):
Similarities and Differences from Prostate Adenocarcinoma
Similacities to Prostate Cancer

Differentiating Features

Tubules, cords, single cells

Peritubular sheaths of collagen

Muscle involvement

Lack of mitoses

Prominent nucleoli

Associated inflammation

Focal PSA & PSAP positivity

Positive HMWCK in some cases

Negative staining for HMWCK * in some cases

Distinctive NA patterns: papillary structures
lined by cuboidal epilhelium; endothelial-like
structures that are keratin positive; thyroid
like tubules

*HMWCK- High mole<;ular weight cytokeratin
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CASE S
DIAGNOSIS: POLYPOID URETERITIS
IDSTORY: (CTTR Ace. #28770)
A 37-year-old male with a prior history of abdominal trauma presented with purulent
material draining in the urine. At surgery a duodenal-ureteral fistula was suspected and the
segment of duodenum and right kidney were resected. The nephrectomy specimen weighed
260 grams. and was markedly hydronephrotic. The ureteral mucosa appeared heaped-up and
erythematous. (Contributed by Jonathan Epstein, M.D.)

DISCUSSION:
Polypoid ureteritis is identical to polypoid cystitis, except that it is seen in the ureter.
.Polypoid cystitis may ·arise as a reaction to any inflammatory insult to the urinary mucosa. It
occurs equally in males and females, with an age range of 20 months to 79 years old.
Cystoscopically, it appears either as an area of friable mucosal irregularity or edematous
broad papillae. Lesions usually are located adjacent to an inflammatory area. Lesions may be
multifocal and can range up to 5 rrun in size. As the urologist can more often recognize the
inflarrunatory nature of the lesion compared to the pathologist, the pathologist should hesitate
diagnosing urothelial carcinoma in case where the cystoscopic impression is thai of an
inflammatory lesion.

In its most pronounced form, polypoid cystitis shows extensive submucosal edema
with broad bulbous projections, which have been termed bullous cystitis. Other cases of
polypoid cystitis may be more difficult to distinguish from urothelial papillary carcinoma.
However, these examples of polypoid cystitis stiJJ show edematous fibrovascular cores that
are broad-based in contrast to narrow-necked, thin, and delicate fibrovascular cores of
papillary urothelial carcinoma. The fronds in polypoid cystitis do not branch into smaller
papilla as can be seen in papillary urothelial carcinoma. One must be careful in that out of
context several papillary fronds within polypoid cystitis may closely resemble papillary
urothelial carcinoma. However, one must assess the lesion in its entirety and. if overall, the
lesion is that of polypoid cystitis, one should not over diagnose isolated papiliary fronds as
carcinoma.
The urothelial mucosa overlying the edematous stalks may show reactive urothel ial
atypia and/or squamous metaplasia. Polypoid cystitis is a benign lesion without any risk of
evolving into carcinoma.
REFEREl~CE
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CASE9
DIAGNOSIS: INVERTED UROTHELIAL PAPILLOMA
IDSTORY: (CTTR Ace. #26053)
A 7 1-year-old male presented with gross painless hematuria. Work-up revealed a
large bladder tumor in the left lateral wall on a narrow stalk. The lesion was resected in toto.
The specimen consisted of multiple irregular fragments of pink-tan and gray-tan soft tissue,
which measured 0.5 x 3.0 x 0.5 em. in aggregate. (Contributed by J. Glassco, M.D.)

DISCUSSION:
Inverted papillomas commonly present with hematuria and/or obstruction (1). Eighty
percent of patients are men usually 50-70 years old (r.mge 9-94 years). Inverted papillomas
have a polypoid appearance with a smooth or nodular surface. Less commonly, pedunculated
lesions arc seen. Most tumors arise around the trigone and bladder neck, with fewer cases
situated in the prostatic urethra, renal pelvis, or ureter. Rarely, multifocal lesions have been
described. Most inverted papillomas are less than 3 em. though they may reach sizable
proportions, as large as 7.5 em.
Inverted papillomas reveal at low magnification a surface that is usually smooth with
underlying trabeculations of transitional epithelium. The nests may extend deep into the
lamina propria yet muscle invasion is absent. The surface is typically composed of
compressed urothelium without atypia. In areas transitional cell epithelium can be seen
extending down from the surface as nests, anastomosing columns, or thin cords. At the edges
of the nests or columns the cells often palisade perpendicular to the basement membrane with
the inner layer of cells streaming parallel in a horizontal fashion, although this pattern need
not be present. The cells may show non -keratinizing squamous metaplasia, but not keratin
formation. The stroma is loose and delicate, without prominent intlammation, and surrounds
the nests of solid epithelium . At most, there should be only slight atypia, with only scaltered
mitoses found towards the peripheral basal cell layer. Focally an otherwise typical inve1tcd
papilloma may show surface papillations or even papillary projections. These papil lary
projections when rocal are still consistent with invened papil loma. The papi llary fronds in
inverted papilloma often have the same growth of solid nests. down into the stalk with
peripheral palisading and streaming of the nuclei as seen in the sessile part of the lesion.
Sometimes cyst or lumen formation may be seen within the transitional cell nests. Cysts are
lined by flat to low columnar epithelium or flauened urothelial cells, and may contain
mucinous material.
There is some controversy as to the malignant potential of inverted papillomas (1). In
contrast to superficial transitional cell carcinoma, inverted papillomas infrequently are
multifocal (5%) and uncommonly recur (5%). Simultaneous transitional cell carcinomas
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elsewhere in the urinary tract are reported in ll %-22% of cases of inverted papilloma. If one
looks at only those patients with inverted papilloma who have no prior history of transitional
cell carcinoma, the risk of subsequent transitional celJ carcinoma is very low. There are rare
cases where most of the lesion is typical of inverted papillomas, yet elsewhere in the lesion
there is prominent cytologic atypia consistent with transitional cell carcinoma. We have also
seen rare lesions with bland cytology that we have diagnosed as papillomas with both inverted
and exophytic features. These lesions should be differentiated from transitional cell
carcinomas with an inverted growth pattern (2). While there appears to be some relation
between inverted papilloma and transitional cell neoplasia, it is controversial as to whether
patients with in verted papilloma need to undergo long-term follow-up in the same manner as
those with transitional cell carcinoma.
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CASES 10 & 11
PROSTATIC MESENCHYMAL TUMORS IN ADULTS
DIAGNOSES:
CASE 10: BENIGN PHYLLODES TUMOR
CASE 11: PSEUDOSARCOMATOUS FffiROMYXOID TUMOR
CASE #10 HISTORY: (C'ITR Ace. #28771)
A 43-year-old male presented with urinary obstructive symptoms and underwent a
transurethral resection. Approx.imately 20 grams of tissue were removed. Approx.imately 16
rnonths later the patient presented ·again with urinary obstructi ve symptoms with imaging
studies demonstrating a large mass at the base of the prostate. A radical prostatectomy
specimen weighed 150 grams and measured 8 x. 6.5 em. At the base of the prostate was a 5.5
x 4.5 x. 3.5 em. mass. The mass bulged and distorted the proximal urethra and protruded
between the right and left vasa deferentia. On cut section, the specimen was white and fleshy
and both cystic and solid. There was no necrosis or hemorrhage. (Contributed by Jonathan
Epstein, M.D.)

CASE #11 HISTORY: (CTTR Ace. #28772)
A 73-year-old female presented with gross hematuria. C ystoscopy revealed a large
mass in the posterior wall of the bladder. CT studies suggested invasion into the muscularis
propria. A transurethral resection was performed. There was no history of any prior surgery
or instrumentation. (Contributed by Jonathan Epstein, M.D.)

DISCUSSION:
Benign soft tissue tumors of the prostate are rare, the most common being
leiomyomas. T he difficulty in diagnosi ng a leiomyoma of the prostate is that one often may
fi nd small stromal nodules with the histologic appearance of leiomyomas in prostates with
hyperplasia (1). These stromal nodules, though they contain abundant smooth muscle, lack
the well-organized fascicles of a leiomyoma and do not have the other degenerative features
commonly seen in leiomyomas, such as hyalinization, necrosis, and calcification. Large
single symptomatic leiomyomas of the prostate are rare, most presenting with symptoms of
BPH (2).
Sarcomas and related proliferative lesions of specialized prostatic stroma are rare. In a
large series of 22 cases, lesions were classified into prostatic stromal proliferations of
unceltain malignant potentioJ (PSPU.tvlP) and prostatic stromal sarcoma (PSS) (malignant
phyllodes tumor) based on the degree of stromal cellulruity, presence of mitotic figures,
necrosis, and stromal overgrowth (3). There were several different patterns of stromal
proliferations of uncertain malignant po~ential, including those that resemble benign phyllodes
tumor seen in the breast; these may be specifically designated "benign phyllodes tumor of the
30
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prostate". Other patterns included: hypercellular stroma with scattered atypical cells
associated with benign glands; hypercellular stroma with minimal cytologic atypia associated
with benign glands; and hypercellular stroma without atypia and without glands. Although
most cases of prostatic stromal proliferations of uncertain malignant potential do not behave
in an aggressive fashion, occasional cases have been documented to recur rapidly after
resection and progress to stromal sarcoma. Small incidentally discovered prostatic lesions
with the morphology of fibroadenomas have also been described. The behavior of stromal
sarcomas is not well understood due to their rarity, although some cases have gone on to
metastasize to distant sites.
Leiomyosarcomas are the most common sarcomas in volvi ng the prostate in adults (4).
The majori ty of patients are between 40 and 70 years of age, though in some selies up to 20%
of leiomyosarcomas have occurred in young adults or children. Leiomyosarcomas have
ranged in size between 2 em. and 24 em., with a mean size of 9 em. Following either local
excision or resection of prostatic leiomyosarcomas, the clinical course tends to be
characterized by multiple recurrences. Metastases, when present, are usually found in the
lung and liver. The average survival with leiomyosarcoma of the prostate is between 3 and 4
years.
Post-operative spindle cell nodule is a benign reactive spindle-cell lesion seen
following a recen t transurethral resection for BPH, which may simulate a leiomyosarcoma
(5). Another pseudosarcomatous lesion of the prostate has been described in which there is
no history of transurethral resection (6). Although there are numerous synonyms, the
preferred term is pseudosarcomatous fibromyxoid tumor. While sharing certain similarities
with post-operative spindle ce ll nodules, there are some key differences. Whereas postoperative spindle cell nodules occur in individuals ranging in between the ages of 29-79 years
old, pscudosarcomatous fibromyxoid tumors may be also be seen in younger patient including
those as young as 2 years old. Another differentiating feature is that post-operative spindle
cell nodules are usually < 1.0 em., whereas pseudosarcomatous fibromyxoid tumors may be
as large as 9 em. Histologically, although they both have reactive features with transitional
areas to granulation tissue, pseudosarcomatous fibromyxoid tumors tend to have more
pleomorphism yet fewer mitoses; post-operative spindle cell nodules tend to have a more
fascicular growth pattern. Both lesions can deeply invade the muscle wall of the bladder
closely mimicking a true sarcoma. The important features that distinguish these lesions from
sarcoma can be seen in the table below.
Other rare mesenchymal tumors of the prostate are malignant peri pheral nerve sheath
tumors, angiosarcomas, hemangiopericytomas, malign ant fibrous hi stiocytomas, and
hemangiomas (7-12).
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Table.
OitTerentiating Featur es of Pseudosarcomas from Leiomyosarcoma
Post-Operative Spindle Cell Nodule

Pseudosarcomatous Fibromyxoid Tumor

Transition to granulation tissue

Transition to granulation tissue

Onset following surgery

Haphazard growth pattern - lacking fascicles of
leiomyosarcoma

(2-1 5 months, median 3 months)
Small (< 1.0 em.) despite frequent mitoses
Uniform cytology - resembles fibroblasts

Although some pleomorphism. cells resemble
reactive tissue-culture fibroblasts

Prominent vascularity
Extravastated red blood cells and

Extravastated red blood cells and

stromal lymphocytes

stromal lymphocytes

Frequent, yet no atypical mitotic figures

< 3 mitoses per 10 HPF, none atypical
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CASE12
DIAGNOSIS: TRANSITIONAL CELL CARCINOMA INVOLVING THE
PROSTATE
IDSTORY: (CTTR Ace. #28773)
A 55-year-old male presented with gross hematuria and at cystoscopy was noted to
have a papillary tumor at the floor of the bladder involving the bladder neck. A transurethral
resection was performed demonstrating a high grade invasi ve urothelial carcinoma with
invasion of the musculari.s propria. One month later another biopsy at the bladder neck
showed high grade invasive urothelial carcinoma jnvolving the lamina propria. Shortly
thereafter, a radical cystoprostatectomy was performed, Within the bladder there was diffuse
irregularity 16 the mucosa with a nodular appearance. Within the anterior bladder there was a
spherical mass measuring 3.2 em. in greatest dimension. Grossly, the tumor appeared to
invade into the bladder wall. (Contributed by Jonathan Epstein, M.D.)

DISCUSSION:
Primary transitional cell carcinoma of the prostate without bladder involvement
accounts for 1% to 4% of all prostate carcinomas (1). Primary transitional cell carcinoma of
the prostate should not be cal led periurethral prostatic duct carcinoma, as sometimes reported
in the literature, since this term may be confused with prostatic duct adenocarcinomas.
Microscopically, an in situ component is usually present that consists of nests of neoplastic
cells often with central necrosis fUling prostatic ducts. Sometimes a continuum from
transitional cell hyperplasia without atypia to atypical transitional cell hyperplasia to
carcinoma in situ can be seen (2). Rarely, transitional cell carcinoma in situ has taken a
papillary form within large dilated prostatic ducts. In cases of primary u·ansitjonal cell
carci.noma of the prostate, stmmal invasion is almost always identified (3). The invasive
component of transitional cell carcinoma of the prostate is characterized by small nests of
tumor cells with a greater degree of anaplasia and mitotic figures than usually seen in even
poorly differentiated prostatic adenocarcinoma (4). ln a minority of primary trans.itional cell
carcinomas of the .Prostate an adenocarcinoma component may also be identified. Though
Greene et al. (3) claim that one-th.ird of the cases of primary transitional cell carcinoma of the
prostate have areas of adenocarcinoma •. this number is probably overstated. The
adenocarcinoma component in this study is described as high grade and probably represents
poorly differentiated transitional ceiJ carcinoma in some of the cases. These studies lacked
the use of immunohistochemistry for PSA and PSAP to distinguish between poorly
differentiated transitional ceU carcinoma and poorly differentiated prostatic .adenocarcinoma.
Primary transitional cell carcinomas of the prostate show a propensi ty to infiltrate the bladder
neck and surrounding soft tissue such that over 50% of the patients present with stage T3 or
T4 tumors. Twenty percent of the patients present with distant metastases, with bone, lung,
and liver being the most common sites. ln contrast to adenocarcinoma of the prostate, bone
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metastases tend to be osteolytic. Treatment of stage T3 disease with radiation results in a 5year survival of approximately 34%. In the minority of cases with rumor localized to the
prostate (T2), radical surgery has resulted in long-term disease-free survival in several
patients.
More commonly, transitional cell carcinoma involves prostatic ducts and acini in
patients with a history of flat transitional cell carcinoma in situ (CIS) of the bladder who have
been treated over a period of months to years with intravesicle topical chemotherapy (S-8).
Between 35% and 45% of cystoprostatectomies performed for transitional cell carcinoma
contai n prostatic involvement. However this number is dependent on the amount of
histologic sampling of the prostate tissue and may be much higher in complete ly mapped
specimens (9). While the intravesicle therapy may effectively rid the bladder of tumor, the
chemotherapy does not treat effectively the prostatic urethra and does not reach the
underlying prostatic ducts and acini. To rule out extension of tumor into the prostate, patients
who are treated conservatively for CIS of the bladder undergo periodic deep transurethral
biopsies of the prostatic urethra and underlying prostate. The finding of intraductal
transitional cell carcinoma usually leads to radical cystoprostutectomy. rr cystoprostatectomy
is performed and only intraductal tr.msitional cell carcinoma is presem, the prostatic
involvement does not worsen the prognosis, which is determined by the stage of the bladder
tumor (10). Intraductal transitional cell carcinoma of the prostate appears to involve the
prostate via direct e.xtension from the overlying urethra, which is usually involved by CIS.
Intraductal transitional cell carcinoma within the prostatic ducts may appear histologically as
nests of neoplastic transi tional epithelium filling prostatic ducts or as neoplastic transitional
cells insinuating themselves beneath the secretory and basal cell layer. The most subtle fonn
of prostatic in volvement is by pagetoid spread. When prostatic stromal invasion occurs there
are cords and single cells of infiJtrating carcinoma inducing a desmoplastic stromal response.
Intraductal and infiltrating transitional cell carcinoma involving the prostate tends to be seen
in higher stage bladder tumors, in which the patients have a poor prognosis attributable to
either the advanced bladder or prostatic disease. A minority of these cases wi ll have lowstage bladder tumor and a poorer prognosis, demonstrating the adverse effect of prostatic
stromal infiltration ( 10). It is therefore prognostically important to identify prostatic stromal
invasion in cases with intraductal transitional cell carcinoma, especially in patients with lowstage bladder tumor. Extensive sampling of the periurethral area in cystoprostatectomy
specimens perfonned for transitional cell carcinoma is necessary to identify and evaluate the
prostate for transitional cell carcinoma. The finding of prostatic involvement by transitional
cell carcinoma also is associated with u higher risk for urethral recurrence and usually leads to
prophylactic urethrectomy (1 1).
Fi nally, one may find direct invasion from a bladder transitional cell carcinoma into
the stroma of the prostate, where there is no in situ component within the prostatic ducts. This
situation is associated with a dramatic decrease in the prognosis of transitional cell carcinoma
of the bladder and is equivalent in survival to cases with local metastases. The distincti on
between poorly differentiated transitional cell carcinoma and poorly differentiated
adenocarci noma of the prostate, even in a metastatic site, is critical as the two are treated very
differently.
There are numerous studies demonstrating that even for high grade
adenocarcinomas of the prostate immunohistochemical stains for PSA and PSAP will usually
be positive (12). However, in a small fraction of cases, which may vary depending on the
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amount of tumor available for examination, stains may be negative for both antigens and still
represent prostate adenocarcinoma. More recently there have been several studies that have
explored the use of other markers that may be expressed preferentially in transitional cell
carcinoma. The most specific is high molecular weight cytokeratin (34BE12), which is
negative in prostate adenocarcinoma. Transitional cell carcinomas express this antigen in
between (57%-70%) of cases (13,14). The other two markers sometimes used are cylokeratin
7 (CK7) and CK20. CK7 and CK20 positivity in transitional cell carcinoma are 70%-100%
( 13, 15) and 15%-71% ( 13-15), respectively. The problem with these markers is that they are
not specific. CK20 is seen in 2%-72% of prostate adenocarcinomas (13-15). CK7 also labels
prostate adenocarcinoma of the prostate in 19%-35% of cases (13-15). Consequently, I only
use the combination of PSA, PSAP, and 348E12, in conjunction with the H&E findings, to
differentiate transitional cell carcinoma and adenocarcinoma of the prostate.
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CASE 13
DIAGNOSIS: MUCINOUS METAPLASIA IN THE PROSTATE
HISTORY: (CTTR Ace. #28774)
A 54-year-old male was found to have elevated serum PSA levels and a normal rectal
examination. Biopsies revealed adenocarcinoma of the prostate, Gleason score 3+3:6.
Tumor involved <50% of one core each from the left and right sides of the prostate. A radical
prostatectomy was performed. The specimen weighed 37 grams and measured 4 x 3 x 4 em.
There was no palpable lesion, yet on serial sectioning the specimen there were firm yellowtan masses bilaterally in the posterior regions of the gland. (Contributed by Jonathan Epstein,

M.D.)
DISCUSSION:
Benign secretory cells of the prostate contain scant neutral mucin (I). Although initial
reports claimed that benign prostatic glands Jacked acid mucin, we have demonstrated that
adenosis and occasional atrophic glands can also express acid mucin (2).
Another form of mucin differentiation in benign prostate glands is mucinous gland
metaplasia, which is found in approximately 1% of prostates (3,4). The lesion consists of tall
muci n-fi lled goblet cells with tiny, dark, basal nuclei. The cells are positive for PAS and are
diastase resistant as well as positive for mucicarmine and alcian blue. The cells are negative
for PSA and PSAP. These may occur as randomly scattered individual cells or in groups of S
to 10 cells. Most foci are small, very rarely measuring over 1 square mm. Mucous gland
metaplasia may be found in normal and hyperplastic prostate glands and in areas of
transitional cell metaplasia, basal cell hyperplasia or atrophy. It does not appear to be related
to cancer or inflammation.
Mucinous adenocarcinoma of the prostate gland is one of the least common
morphologic variants of prostatic carcinoma (5,6). A lack of precision in the defin ition of
these mucinous neoplasms has resulted in reports that have overstated the incidence of this
lesion. Much of the confusion in the terminology of this entity arises from the lack of
recognition that between 60% and 90% of prostatic adenocarcinomas secrete mucosubstances,
depending on the histochemical technique used. Only when extracellular mucin is secreted in
sufficient quantity to result in pools of mucin should the term "mucinous" be employed. If the
mucinous area occupies only a small portion of the tumor, it should not be called a "mucinous
prostatic carcinoma" but rather a "prostatic adenocarcinoma with focal mucinous areas."
Using criteria developed for mucinous carci nomas of other organs, the diagnosis of muc inous
adenocarcinoma of the prostate gland should be made when at least 25% of the tumor resected
contains lakes of extracellular mucin. Histologically, mucinous adenocarcinomas of the
prostate are predominantly intermediate-grade rumors in which a cribriform pattern tends to
predominate in the mucinous areas. In contrast to bladder adenocarcinomas, mucinous
adenocarcinoma of the prostate rarely contains signet cells. Some carcinomas of the prostate
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will have a signet-ring-cell appearance, yet the vacuoles do not contain intracytoplasmic
mucin (7). Only a few cases of prostate cancer have been reported with mucin positive signet
cells (8,9). Another histologic growth pattern found in mucinous carcinoma of the bladder
but not in those of the prostate gland is that of tall columnar epithelium resembling both
normal and neoplastic colonic epithelium lining mucinous lakes.
Bladder adenocarcinomas, either when the sole component or admixed with
transitional cell elements, may, in a minority of cases, show cross-reactive staining with
antisera to PSAP (10). While we have not seen bladder adenocarcinomas label with PSA,
others have reported that this may also occur (11,12).
Although most bladder
adenocarcinomas with PSA or PSAP positivity are focally positive as contrasted to the diffuse
reactivity in prostate adenocarcinomas, careful consideration of the light microscopic
appearance of the tumor is necessary to distinguish between an adenocarcinoma of the bladder
and prostate. CEA staining is of limited use in differentiating between prostate and bladder
adenocarcinomas since 20-25% of prostate adenocarcinomas express this substance.
Prostate adenocarcinomas that are mucinous behave aggressively (5,6). In the largest
reported series, 7 of 12 patients died of tumor (mean 5 years) and 5 were alive with disease
(mean 3 years). Although these tumors are not as hormonally responsive as their nonmucinous counterparts, some respond to androgen withdrawal. They have a propensity to
develop bone metastases and increased serum acid phosphatase and PSA levels with advanced
disease.
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CASE 14
DIAGNOSIS: ADENOSIS
ffiSTORY: (CTTR Ace. #28775)
Due to insufficient material, case 14 is a composite of several different cases with an
identical diagnosis. The case histories for all of these lesions were fairly nondescript and the
following is a representative case history: "A 68-year-old man presented with lower urinary
tract symptoms (LUTS) and underwent a transurethral resection for presumed benign prostatic
hyperplasia" (Contributed by Jonathan Epstein, M.D.)

DISCUSSION:
In our experience, adenosis of the prostate is a relatively uncommon lesion;
nevenheless, it is one of the most frequently encountered rnirnickers of low-grade
adenocarcinoma in TUR specimens. The exact incidence of adenosis in TUR specimens is
not known; however, estimates range from 2.2% to 19.6 ( l.2). It is characteristically found in
the transition zone (periurethral region) of the prostate, frequently multi-focal, and most often
an incidental finding in TURs performed for urinary obstmction. Other synonyms include
"atypical adenomatous hyperplasia" (3), "atypical adenosis" (4), "small acin ar atypical
hyperplasi a" (5), and small gland hyperplasia (6).
The term "adenosis" has been used by different authors to denote a variety of lesions.
Brawn used the term adenosis to describe glandular prostatic lesions that lacked cytologic
(7,8). Consequently, his illustrations of adenosis include many lesions that others would
regard as low-grade adenocarcinoma, as well as examples of basal cell hyperplasia and
atrophic glands. Kovi, on the other hand, uses the term adenosis in a more restrictive manner
to describe a benign glandular lesion with typical histologic features that may be confused
with carci noma (9). We use the term adenosis to describe a lesion similar to that described by
Kovi, as described below.
The distinction of adenosis from low-grade adenocarcinoma is based on first
recognizing at low magnification cenain features suggestive of adeoosis and then proceeding
on higher magnification to verify the diagnosis of adenosis. Adenosis is characterized on
scanning magnification by a relatively well circumscribed proliferation of small glands. The
lesions are characterized by a lobular configuration, as opposed to the haphazard, irregular,
infiltrative borders of low grade carci noma (10, 11). Although adenosis characteristically has
a rehltively weU ci rc umscribed appearance, it is not unusual to find foci that have a mi ni mally
infiltrative growth pauem (tables 1-3) (12).
Characteristically, adenosis is composed of glands with pale to clear cytoplasm as
opposed to some carcinomas, which are more amphophilic. Whereas adenocarcinoma differs
from the surrounding benign appearing glands, in adenosis the small glands that are
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suspicious for carcinoma merge with and intenningle with similar appearing glands that are
more recognizably benign. Within a nodule of adenosis there oflen are elongated glands often
with convol uted luminal SUJ:faces and branching lumina typical of more benign glands, yet in
their c ytoplasmic features they look similar to the adj acent small glands suspicious for
carcinoma. Another feature seen in adenosis is the budding o ff of glands of adenosis from
obviously benign glands. Occasional single cells or poorly formed glands are not uncommon
in a nodule of adenosis and probably represent tangential sections of small glands (table 1)
(12).
Occasionally, nucleoli can be seen in adenosis, which should not lead to the diagnosis
of carcinoma (table 1). A study from our institution compared the frequency with which
prominent nucleoli (defined as a nucleolus with a greatest dimension of ~ 1.6 micron) were
present in foci of low-gr<~de adenocarcinoma and adenosis. In this study, we found that of the
27 foci of adenosis examined, 18 (67%) contained at least rare prominent nucleoli and seven
(26%) contained frequent prominent nucleoli (13). Similarly, in a study of 38 foci of
adenosis, Bostwick ct at. showed that on average 18% of the glandular epithelial cells within a
focus of adenosis harbored nucleoli measuring over 1 micron (3). In contrast, of the 405 foci
of low-grade adenocarcinoma (Gleason pattern l or 2) included in the study by Kramer and
Epstein, 41 (10%) lacked prominent nucleoli and 173 (43%) had rare to occasional prominent
nucleoli. While both studies confirmed a significant difference between the frequency with
which prominent nucleoli are found in low-grade adenocarcinoma and adenosis, they also
point out that there is considerable overlap between these two lesions, and the finding of
prominent nucleoli should not be used as the sole criterion to confirm the diagnosis of lowgrade adenocarcinoma. Only huge (>3 micron) nucleoli rules out adenosis.
Luminal crystalloids have, in the past, been emphasized as a characteristic and
relatively specific feature of prostate adenocarcinoma, particularly of low-grade
adenocarcinoma (14,l5). We demonstrated that 40% of foci of adenosi s seen on TURP
contained crystalloids, such that their presence is not a useful feature in di stinguishing lowgrade adenocarcinoma from. adenosis (table 1) (12). Mitotic figures and blue-tinged luminal
mucinous secretions, although not common in adenocarcinoma, are rare in adenosis and on
occasion may help to discriminate between the two entities (table 1) (12).
Focally a nauened basal cell layer can be seen in at least some of the glands within a
nodule of adenosis. It is important to distinguish the basal ceiJ layer from surrounding
fibroblasts. Whereas fi broblasts have very elongated pointed hyperchromatic nuclei many of
the basal cells in adenosis recogni zable by li ght microscopy have a more cigar-shaped ovoid
structure with nuclear chromatin simi lar to that of the overlying cuboidal or columnar cells.
Although recognizable basal cells are often found in only a minority of the glands of adenosis,
if the glands suspicious for malignancy containing a basal cell layer are indistinguishable by
light microscopy from the glands without a recognizable basal ceiJ layer, then the presence of
basal ceiJs in some of the glands should be used to diagnose the entire focus as benign.
The use of a basal cell specific keratin antibody such as 34BE12 (keratin 903) is
helpful in establishing the diagnosis of adenosis since in a nodule of adenosis some glands
will show a thin rim of keratin immunoreactivity underneath the cuboidal or columnar
secretory cells (16). This thin rim of immunoreactivity corresponds to the nauened basal cell
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layer and accounts for why the basal cell layer is so difficult to see in many glands of adenosis
by light microscopy. As with the focal nature of basal cells by light microscopy, as little as
10% of the glands in a nodule of adenosis may stain with 34BE12, though on average
approximately 60% of the glands of adenosis will show some staining. Similarly, if in a given
focus of glands where one is deciding between adenosis and low-grade carcinoma, i.f some
glands suspicious for adenosis lack high molecular weight keratin immunoreactivity yet are
otherwise indistinguishable from adjacent glands which show a basal cell layer by
immunohistochemistry, the absence of a basal cell layer in some glands should not be used to
diagnose the lesion as carcinoma. Some of the variability in terms of high molecular weight
keratin immunoreactivity within adenosis and other lesions may relate to fonnalin fixation
and/or embedding of the tissue since in frozen tissue more uniform immunoreactivity bas
been observed.
Adenosis occurs more frequently within the central region of the gland and is more
often seen on transurethral resection specimens where one can appreciate the typical low
magnification architectural pattern of adenosis, as well as have a greater number of glands to
evaluate for the presence of basal cell layer. It also appears that adenosis often appears to be a
multifocal process, such that multiple foci of adenosis are commonly seen within a
transurethral resection specimen. Because of its multifocality, overdiagnosis of adenosis as
carcinoma may lead to the misdiagnosis of a significant amount of carcinoma (stage Tlb) and
unwarranted aggressive therapy. Adenosis is an uncommon lesion in needle biopsy
specimens; we estimate that less than 1% of cases will contain adenosis (11, 17). Adenosis
may be seen on needle biopsy because it involves the peripheral zone or when needle biopsy
samples the transition zone.
Adenosis as defined herein, is a benign process that may mimic low-grade carcinoma.
No conclusive evidence links adenosis with a higher risk of either the subsequent or current
finding of prostatic adenocarcinoma. In contrast to some studies, we have not seen in cases of
adenosis a transition between adenosis and carcinoma (18). Reported examples of transitions
between these two processes may relate to the lack of an apparent basal cell layer in some of
the glands of adenosis, such that these glands are called cancer even though by light
microscopy they appear indistinguishable from surrounding glands that have a basal cell
layer. Certain studies suggesting a higher risk of subsequent carcinoma in men diagnosed
with adenosis have defined adenosis differently, encompassing many examples of what most
authorities would call carcinoma (7,8). In our series of cases, 14% of the TUR specimens
examined contained incidental foci of adenocarcinoma of the prostate (12). This is similar to
the reported frequency of incidental adenocarcinomas found in TURs performed for clinically
benign disease, which ranges from 13% to 22% (mean 16%) (19). In another study, there was
no topographic association between adenosis and cancer. Also, there was no difference in the
prevalence of adenosis in prostates with and without cancer (20). The authors conc luded that
their findings do not support association between adenosis and cancer. In the only long-term
follow-up study on adenosis using well-defined cri teria, the presence of adenosis did not
predispose men to an increased risk of prostate cancer (21).
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Table 1.
INCIDENCE OF SIX HISTOLOGIC FEATURES IN FOCI OF ADENOSIS
Per Cent of Foci

Histologic Feature

crystalloids

40%

minimal infiltrative growth pattern

19%

occasional single cells

16%

prominent nucleoli

15%

mitotic figures

11%

blue mucinous secretions.

2%

Table 2. DIAGNOSTIC CRITERIA FOR ADENOSJS
ADENQSIS

LOW GRADE CARCINOMA
Features Seen at Low Magnification

Lobular growth

Infiltrative/haphazard

Small crowded glands admixed
with larger glands

May be pure population of small
crowded glaods

Features Seen At High Magnification

Huge

42

~3

micron) nucleoli absent

Occasionally huge nucleoli present

Small glands share cytoplasmic and
nuclear features with admixed larger
benign glands

Small glands differ from surrounding
benign glands in cytoplasmic and/or
nuclear features

Pale·dear cytoplasm

May have amphophilic cytoplasm

Blue-tinged mucinous·secretions rare

.Blue-tinged mucinous secretions COJlllllon

Corpora amylacea common

Corpora amylacea rare

Occasional glands with basal cells

Basal cells absent

Basal cell specific anti-keratin
antibodies stain basal cells in
some small glands

Small glands are not immunoreactive with
basal cell specific anti·keratin
antibodies
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Table 3. NONDIAGNOSTI C FEATURES IN ADENOSIS AND CARCINOMA
Features S hared in Adenosis nnd Cancer
Crowded (back-to-bac k glands)
Intraluminal crystalloids
Medium-sized (<3 microns) nucleoli
Scattered poorly formed glands and single cells
Minimal infiltration at periphe ry of nodule
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CASE 15
DIAGNOSIS: SMALL CELL CARCINOMA OF THE PROSTATE
IDSTOR Y: (CTTR Ace. #28776)
A 75-year-old man presented with lower urinary tract symptoms. On rectal exam the
prostate was diffusely firm. Serum PSA levels were not elevated in relationship to the
patient's age. A transurethral resection was performed. (Contributed by Jonathan Epstein,
M.D .)

DISCUSSION:

In 1971, Azzopardi and Evans recognized the presence of argentaffin cells within
normal prostates (1). Most of these neuroendocrine cells contain serotonin and less frequently
cci.ntain calcitonin, somatostatin, or HCG (2,3). These cells can be recognized on
hematoxylin -and-eosin-stained sections by their basally located deeply eosinophilic fine
cytoplasmic granules. Coarser eosinophilic clumped granules located throughout the
cytoplasm represent lipofuscin. In histologically typical adenocarcinomas of the prostate, one
may also find similar-appearing eosinophilic cells that are argyrophilic and conUiin
neurosecretory granules by e lectron microscopy. These cells may stain for serotonin, ACTH,
calcitonin, HCG, or neuron-specific enolase (NSE) (3,4). Even in ordinary adenocarcinomas
of the prostate without light microscopic evidence of neuroendocrine differentiation, up to
47% may show neuroendocrine differentiation when evaluated with immunohistochemistry
for multiple neuroendocrine markers (2,5). Most of these cases have no evidence of ectopic
hormonal secretion clinically. Several cases have been reported where a "carcinoid"
appearance of the tumor has been present either as the sole histologic pattern or admixed with
more typical adenocarcinoma of the prostate (6). In none of these cases has a carcinoid
syndrome been present. When studied, all such cases have been positive with antisera for
PSA and PSAP and have clinicaiJy bebaved like ordinary prostate carcinomas (7). While
most of these tumors showing neuroendocrine differentiation (including tbe presence of
neurosecretory granules) have not produced clinical symptoms, several cases have produced
ACTH in sufficient quantity to resull in Cushing's syndrome (8). ACTH production has also
been present in several typical-appearing adenocarcinomas as welL As "carcinoid tumors" of
the prostate do not appear to be distinct clinicopathologic entity, a more appropriate
designation for these lesions would be "prostatic adenocarcinomas with neuroendocrine
differentiation." T here are conflicting studies as to whether increased neuroendocrine
differentiation detected immunohistochemically in ordinary acinar adenocarcinoma of the
prostate correlates with an adverse prognosis (9-12).
Small-cell carcinomas of the prostate have a cytologic appearance similar to that
fOlmd in small-cell carcinomas of the lung (13,14,15). In approximately SO% of the cases, the
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tumors arc mixed small -cell carcinoma and adenocarcinoma of the prostate. Neurosecretory
granules have been demonstrated within several prostatic small-cell carci nomas. Using
immunohistochemical techniques, the small-cell component may be positive for NSE and
negative for PSA and PSAP, positive for PSA and PSAP with negative immunoreactivity for
NSE, or negative for all three antigens. While most small-cell tumors of the prostate lack
clinically evident honnone production, they account for the majority of prostatic tumors with
clinically evident ACfH or antidiuretic hormone production (8). T he average survival of
patientS with small-cell carcinoma of the prostate is less than a year. There is no difference in
prognosis between patients with pure small-cell carcinomas and those with mixed glandular
and smal l-cell carcinomas. Similarly, the pattern of immunostaining does not affect survival.
The appearance of a small-cell component within the course of adenocarcinoma of the
prostate usually indicates an aggressive terminal phase of the disease, with the manifestations
and patterns of tumor spread still resembling those of typical adenocarcinoma of the prostate.
The heterogeneity of prostatic small-cell tumors suggests that they arise from multipotential
prostatic epithelial cel ls that may express divergent differenti ation. A couple of case reports
of pheochromocytomas originating in the prostate have also been reported (16).
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CASE 16
DIAGNOSIS: PROSTATIC DUCT ADENOCARCINOMA
HlSTORY: (CTTR Ace. #28777)
Digital rectal exam revealed a nodule in the prostate of this 56-year-old man. Serum
PSA level was 4.6 ng./ml. Following the diagnosis of adenocarcinoma of the prostate on
needle biopsy, a radical retropubic prostatectomy was performed. Serially sectioning the
prostate revealed a nodule within the peripheral zone. The prostatic urethra appeared
unremarkable. (Contributed by Jonathan Epstein, M.D.)

DISCUSSION:
While most adenocarcinomas of the prostate are of acinar origin, between 0.4% and 0.8%
of prostatic adenocarcinomas arise within prostatic ducts (l-3).
Prostatic duct
adenocarcinomas may be the sole component, yet more frequently is admixed with tumor
showing acinar differentiation, seen in about 5% of prostatk adenocarcinomas. In discussing
prostatic duct carcinoma it is important to distinguish between prostatic duct adenocarcinomas
and prostatic duct transitional cell carcinomas.
When prostatic duct adenocarcinomas arise in large primary periurethral prostatic ducts,
they may grow as exophytic lesions into the urethra, most commonly in and around the
verumontanum. On cystoscopy, these lesions closely resemble papillary transitional cell
carcinomas. Often in these cases on rectal examination there are no abnormalities and the
patients may present with either obstructive symptoms or gross or microscopic hematuria.
Tumors arising in the more peripheral prostatic ducts may or may not have a urethral
component and may be palpable on rectal examination.
Prostmic duct adenocarcinomas show a variety of architectural patterns. Tumors that
grow into the urethra as an exophytic lesion are often papillary. In contrast to papillary
transi tional cell cru·cinoma, the cells lining the papil lary fronds are pseudostrntifjed columnar.
Usually prostatic duct adenocarci nomas are characterized by tall pseudostratified epitheli al
cells with abundant, amphophilic cytoplasm, in contrast to the cuboidal to columnar single
cell layer of epithelium seen with acinar prostatic carcinomas. Occasionally the papillary
fronds within prostatic duct adenocarcinoma may be composed of c lear cells , yet have
pseudostratification of the nuclei typical of prostatic duct adenocarcinomas. Although the
pnpiiJary pattern of prostatic duct adenocarcinoma is most commonly seen on transurethral
resection material from the exophytic component of the lesion, occasionally this papillary
pattern may also be seen on needle biopsy material.
Another pattern seen with prostatic duct adenocarc inomas is that of complex glandular
formations, which though it may be seen in the exophytic uretltral component of the lesion , is
more commonly seen in its infi ltrating componenL The complex glandular pattem is formed
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by back-to-back large glanCis with intraglandular epithelial bridging resulting in the formation
of slit-like lumens: The epithelial lining is composed of pseudostratified tall columnar
epithelium often with amphophilic cytoplasm. The pattern is somewhat reminiscent of
endometrial adenocarcinoma within the female. This pattern of prostatic adenocardnoma
differs from the c1ibriforming component of prostatic acinar adenocarcinoma which is
composed of cuboidal epithelium and punched-out round lumina. It is nor uncommon to find
areas of papillary formation admixed with the complell glandular pattern.
Other patterns of prostatic duct adenocarcinoma, which by themselves may be difficult to
identify as being of prostatic duct origin, may be seen in association with either the papillary
or complex glandular pattern. Occasionally, one can see a solid tumor mass growing within
the prostatic ducts that contains numerous thin-walled vessels throughout the tumor. This
pattern is a solid papillary form of prostatic duct adenocarcinoma .since areas can be seen
where the solid pattern containing these thin fibrovascular cores begins to open up into more
recognizable papillary structures. Prostatic duct adenocarcinomas may also grow as solid
nests of tumors with central necrosis. Without seeing this solid pattern in association with a
more recognizable prostatic duct adenocarcinoma, this pattern cannot be distinguished from
that of a poorly differentiated prostatic acinar adenocarcinoma.
Prostatic duct
adenocarcinomas may also invade as single glands lined by tall columnar epithelial cells
unlike the cuboidal cells that characte•ize typical acinar prostatic carcinoma. The single
infiJu·ating glands of prostatic duct adenocarcinoma resemble the glands seen in infiltrating
colonic adenocarcinoma. The differentiation between prostatic duct adenocarcinoma and
secondary involvement of the prostate by colonic adenocarcinoma can be made by finding
more typical prostatic duct adenocarcinoma elsewhere within the biopsy.
In most cases with mixed acinar and ductal features, the two components are intimately
co-mingled. Other relationships seen between the two types include the coexistence of a
centralJy located duct carcinoma with a peripherally located acinar tumor. One may also find
a prostatic tumor with ductal features in which acinar differentiation is seen in either prior or
subsequent biopsies. Similarly, metastases from a duCtal carcinoma may be purely ductal,
acinar, or mixed (2).

Because of the histologic resemblance to endometrial carcinoma as wen as the tendency
to arise around the verumontanum (a mullerian remnant), prostatic duct !ldenocarcinomas
were initially considered to be of endometrial origin and were designated as endometrioid
carcinomas of the prostate (4,5). Subsequent studies have refuted the existence of an
endometrial carcinoma of the prostate, showing them to be reactive witb PSAP and PSA (I ,2).
Further evidence that these are not endometrial adenocarcinomas are that some of the tumors
will respond to estrogen and the intimate mi ngling of ductal and acinar components seen in
some tumors.
Previous studies have suggested a poor prognosis with conservative management of
prostatic duct adenocarcinoma with an average survival of 36 months (1-3). We studied 14
cases of ductal adenocarcinomas treated by radical prostatectomy to determine whether the
prognosis can be improved by radical s urgery (6). Compared to acinar carcino·mas of similar
clinical stage, duct cancers were larger and occupied a larger proportion ol' the gland. They
sho,wed advanced final pathological stage with 93% having extra-prostatic extension, 43%
108"' crrR Cancer Seminar:

Tumors of the Bladder & Male Genitourinary Systl!m

49

having positive margins, 43% with seminal vesicle invasion, and 29% positive lymph nodes .
C linical follow-up showed that 8 men were free of tumor at intervals from 2 to 39 months.
Six patients (53%) bad pers istent tumor at i ntervals of 4 to 14 months. This study
demonstrated that ducr cancers have advanced stage by the time of presentation and a much
higher shon-tenn failure rate after radical prostatectomy compared to acinar carcinomas.
The sign ificance of prostate cancer with ductal features found on needle biopsies had
been unknown. We reviewed 58 prostate needle biopsy cases with ductal adenocarcinoma,
where we were able to obtain clinical information (7). Cribrifonn or papillary structures or a
mixture of the two patterns were seen in 86% of cases, while in the remaining cases discrete
glands composed of tall columnar cells were present. Stromal fibrosis accompanied the
ductal carcinoma in 67% of the cases. A coexisting acinar carcinoma component was
identified in 48% of the biopsies. Six (10%) had metastases at the Lime of diagnosis. Of the
20 tumors treated by radical prostate~tomy, 63% had extraprostatic spread of tumor and 20%
had positive margins. Two cases (10%) showed seminal vesicle invasion , but none had
lymph node metastases. A shortened average time to progression was observed relative to a
previous study group of men with acinar carcinoma. We concluded that prostatic ductal
adenocarcinoma seen on need le biopsy implies more advanced cancer with a shortened time
to progression.
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CASE 17
DIAGNOSIS: NONSPECIFIC GRANULOMATOUS PROSTATITIS
ffiSTORY: (CITR Ace. #28778)
A 75-year-old man presented with lower urinary tract symptoms. Digital rectal exam
was unremarkable. This case antedated the use of serum prostate specific antigen tests. A
transurethral resection was pe1fonned. (Contributed by Jonathan Epstein. M.D.)

DISCUSSION:
Nonspecific granulomatous prostatitis is the most common granulomatous lesion
within the prostate and is thought to represent a local foreign body reaction to ruprured
prostatic secretions, wi.th a tendency to resolve spontaneously (1-S). Clinically, the symptoms
are those of either urinary obstruction or severe lower urinary tract infection. The average age
at time of diagnosis is in the early 60's with a wide age range from the 20's to the very elderly.
The major significance of nonspecific granulomatous prostatitis is that on rectal examination
there may be nodularity or induration so that carcinoma of the prostate is often suspected.
These lesions further mimic carcinoma by potentially elevating serum PSA levels and giving
rise to hypoechoic lesions on ultrasound (2).
On low magnification nonspecific granulomatous prostatitis has a lobular
configuration. Often within the center of these large inflammatory nodules one may sec
dilated and partially destroyed acini. The earliest lesion in nonspecific granulomatous
prostatitis consists of dilated ducts and acini filled with neutrophils, debris, foamy histiocytes,
and desquamated epithelial cells. Focal rupture of these ducts and acini results in a localized
granulomatous and chronic inflammatory reaction. Surrounding these ruptured acini may be
seen multinucleated giant cells, epithelioid histiocytes, lymphocytes, plasma cells, and some
eosinophils. The extension of the infiltrate into surrounding ducts and acini accounts for the
characteristic low magnification lobular pattern of nonspecific granulomatous prostatitis. It is
important to distinguish nonspeci fie granulomatous prostatitis from other granulomatous
lesions such as tuberculous prostatitis and allergic granulomatous prostatitis (1,6). Though
discrete small granulomas can be seen with nonspecific granulomatous prostatitis, they arc
always seen with an early lesion surrounding ·a mptured dilated duct or acinus. Caseating
necrosis is not found within nonspecific granulomatous prostatitis, but there may be areas of
abscess formation within the center of a nodule of nonspecific granulomatous prostatitis. In
general, the lesions of nonspecific granulomatous prostatitis are not as granulomatous as those
due to infection, and are composed of a more mixed inflammatory infiltrate. There are some
instances where nonspecific granulomatous prostatitis has a more prominent epithelioid
histiocytic component, which can be difficult to distinguish on limited matedal from an
infectious granulomatous process. In these cases where the light microscopic diagnosis of
nonspecific granulomatous prostatitis is unclear, special stains for organisms are necessary to
exclude an infectious process. Recognition that non-specific granulomatous prostatitis may
lOS.. CITR Cancer Semin:1r:

Tumors of the Bladder & Malt Genitourinary Sysrtm

Sl

contain abundant eosinophils should prevent a misdiagnosis of al lergic granulomatous
prostati tis.

In <5% o l' needle biopsies showing non-specific granulomatous prostalli!S, the
hi stology is composed predominantly of epithelioid histiocytes closely mimicking h.igh grade
prostate cancer (2). The overalJ lobular organization of the infiltrate is often not appreciated
on needle biopsy. Multinucleated giant cells are often absent such that the granulomatous
nature of the process may be difficult to appreciate. The epithelioid cells lack cytologic
atypia and mitoses. However, high grade cancers may occasionally have bland cytology. In
non-specific granulomatous prostatitis, plasma cells, eosi noph.iJs, and nculrophils can be
identified. Only rarely are carcinomas associated with an inflarrunatory infiltrate. The
clusteri ng of epithelioid h.istiocytes, some of which may have visible nucleoli, around a
semicircular space representing a ruptured acinus is also typical of nonspecific granulomatous
prostatitis and not seen in carcinoma. These ruptured acini, however, are difficult to
appreciate on needle biopsy since only a· partial lumen is seen at the lateral edge or tip of the
needle biopsy.
Non-specifjc granulomatous prostatitis and adenocarcinoma may
uncommonly coexist, yet for that diagnosis to be entertained the carcinoma cells should be
obvious. Nonspecific granulomatous prostatitis contains epithelioid cells which immunoreact
with histiocytic markers and are negative for keratin and PSA and PSAP (7). Poorly
differentiated carcinomas may be diagnosed when individual ceUs are shown to be epithelial
with stains for keratin, PSA, or PSAP. One has to be cautious in that ruptured ducts and acini
in non-specific granulomatous prostatitis will react with epithelial markers. Although, there
may some indi vidual cells in these regions, they are localized and the vast majority of
epithelioid cells arc non-reactive. Nonspecific granulomatous prostatitis is self-limHing,
requiring no treatment.
Other types of granulomatous prostatitis include those due to infection including cases
of Mycobacteruim tuberculosis (including the attenuated bovine analog, BCG),Treponema
pallidum, Bruce lla abortus, herpes virus, various fungi, and malakoplakia (8-15). Mukamel et
a! showed that BCG instillation often causes abnormal palpatory or ultrasonic abnormalities
of the prostate, causing caseating and noncaseating granulomas (16). Bacillus CalmetteGuerin instillation has also been implicated as causing PSA elevation (I 7). Given the
frequency with which this treatment modality is used and the resultant clinical finrung that
may mimic prostate cancer, it is not surprising that BCG prostatitis is the second most
frequent form of granulomatous prostatitis found on needle biopsy. In an individual \vith a
history of BCG therapy and granulomatous prQstatitis on needle biopsy, it is not necessary to
perform spec ial stai ns for acid-fast baci ll i. Their presence or absence does not change
therapy, which is to observe and withhold antibiotics, except in the rare patient who develops
systemic signs of infection.
Granulomatous prostatitis has also been attributed to previous transurethral resection.
A rheumatoid nodule-like, pal.isade histiocytoid granu loma with central necrotizing or
fibrinoid necrosis and adjacent eosinophilic infiltrate has been described in repeat
transurethral resection speci mens (I). Granulomatous prostatitis due to systemic disorders
has been reported in association with an asthma-related al lergic condition and with Wegener's
granulomatosis (18). The sine qua 11011 of secondary granulomatous prostatitis remains
significant asthmatic symptoms or involvement of other organ systems with granulomatous
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disease or necrotizing vasculitis. Considering their rarity and the potential for overtreating the
much more common and self-limiting nonspecific granulomatous lJrostatitis, a diagnosis of
secondary granulomatous prostatitis from a systemic cause should not be considered on the
basis .of needle biopsy, unless there is either widespread necrotizing vasculitis or strong
clinical findings in supporrof a systemic allergic disorder.
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CASE 18
DIAGNOSIS: BASAL CELL HYPERPLASIA OF THE PROSTATE
HISTORY: (C'ITR Ace. #28779)
A 68-year-old man underwent a transurethral resection for LUTS. Clinically, the
patient had no suspicion for prostate cancer wi th a normal digital rectal exam and normal
serum prostate specific antigen levels for his age. (Contributed by Jonathan Epstein, M.D.)

DISCUSSION:
A spectrum of basaloid lesions ranging from hyperplasia to carcinoma exists in the
prostate. Basal cell hyperplasia resembles the prostate gland in the fetus and consequently
other synonyms for basal cell hyperplasia include fetalization of the prostate and embryonal
hyperplasia of the prostate (1,2).
Basal cell hyperplasia of the prostate can assume one of two distinct patterns. The
most common form of basal cell hyperplasia consists of tubules or glands with piling up of
the basal cell layer. Although they are often overlooked, small glands having basal cell
hyperplasia are not uncommonly found focally within benign prostatic hyperplasia. There
may also be glandular-stromal nodules in which a majority of glands show basal cell
hyperplasia. In these cases, there is usually no confusion with carcinoma given the wellcircumscribed nature of the lesion, the abundant stroma, as well as the intermingling of the
glands of basal cell hyperplasia with normal glands. On higher magnification basal cell
hyperplasia differs from prostatic adenocarcinoma in that it is composed of a multiple cell
layer of epithelium as opposed to the single cell layer seen with prostatic adenocarcinoma.
The glandular form of basal cell hyperplasia may be more florid in some cases, and in
these cases may be confused with prostatic adenocarcinoma. In some cases of florid basal
cell hyperplasia the basal cell proliferation still retains a lobular configuration, composed of
either larger open glands or smaller closed glands. In other instances the lobular
configuration may either be lost or not appreciated gi ven the fragmented nature of the
transurethra l resection speci men. Even at low magnification basal cell hyperplasia can be
distinguished from carcinoma given the very basaloid appearance of rhe open glands due to
the multi layering of the nuclei and the lack of abundant cytoplasm. In contrast, gland fanning
adenocarcinomas of the prostate almost always have more abundant cytoplasm resulting in a
more eosinophilic or amphophilic appearance to ihe glands. On higher magnification, glands
of basal cell hyperplasia show a piling up of the basal cell layer in contr'dSt to the single cell
layer of prostatic adenocarcinoma. In some examples of basal cell hyperplasia they are
composed of numerous small glands further resembling carcinoma. On higher magnification
there is piling up of the nuclei within the lumen ranging from a single cell layer in a few
glands, to 3-4 cells thick in other glands, to even solid nests of epithelium. A charactclistic
feature of basal cell hyperplasia is that the glands appear to be sitting within the stroma
S4
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without inducing any type of desmoplastic response. The stroma in between the glands of
basal cell hyperplasia is either unchanged or on occasion it may have somewhat of a myxoid
appearance.
If by light microscopy there is difficulty in distinguishing basal cell hyperplasia from
prostatic adenocarcinoma, utilization of immunohistochemistry with basal cell specific
antibodies such as high molecular weight cytokeratin (HMWCK) can usually differentiate
between the two lesions. Oil the average over 80% of the glands of basal cell hyperplasia will
show immunoreactivity with HMWCK and often the staining within basal cell hyperplasia is
very intense (3). In contrast, carcinoma lacks reactivity with HMWCK and normal glands
would only show a single basal layer of immunoreactivity in contrast to the multilayered
staining seen with basal cell hyperplasia.
Another form of basal cell hyperplasia is composed of basaloid nests with areas of
luminal differentiation resembling certain lesions within the salivary gland, such as variants of
basal cell adenoma or adenoid cystic carcinoma. The distinction of this adenoid-basal form of
basal cell hyperplasia is not from that of prostatic adenocarcinoma but from that of certain
basaloid carcinomas.
When a well formed distinct nodule of basaloid nests is formed, the term basal cell
adenoma or adenoid basal cell tumor is sometimes employed though others prefer to consider
these lesions as more pronounced examples of basal cell hyperplasia (4-6). The term basal
cell adenoma is reasonable for these lesions given that the nodules grow in an expansiJe
fashion compressing the adjacent normal prostatic stroma. Solid nests with areas of
cribriform formation and glandular differentiation are seen within basal cell adenomas. In
contrast to basal cell carcinoma the lesion is well circumscribed, lacks necrosis, and the
stroma in between the basaloid nests is simiJar to that of the surrounding normal prostatic
stroma.
One form of basaloid carcinoma of the prostate is easily recognized as being
malignant and is characterized by large irregular basaloid nests often with central necrosis.
The individual nests within this basaloid carcinoma looks similar to that of basal cell
carcinoma in the skin including the finding of peripheral palisading of the basal cell layer.
There is another form of basaloid carcinoma that is difficult to distinguish from the adenoidbasal form of basal cell hyperplasia. In this form there are infiltrating basaloid nests with
focal luminal differentiation and a cr:ibriforming component, in which the individual nests
may be indistinguishable from the nests seen in the adenoid-basal form of basal cell
hyperplasia (5). It is this pattern that has been referred to in the· literature as adenoid cystic
carcinoma of the prostate. One feature of basaloid carcinomas versus basal cell hyperplasia is
that the carcinomas tend to be much more extensive. The basal cell nests infiltrate in and
amongst the stroma and smooth muscle bundles, as opposed to the more circumscribed nature
of adenoid basal cell hyperplasia (7-12). Most importantly, within basaloid carcinomas the
basaloid nests induce a desmoplastic stromal response in contrast to basal cell hyperplasia.
The finding of necrosis is also helpful given the lack of necrosis within basal cell hyperplasia.
Another feature of basaloid carcinomas, which is not seen on biopsy material, is infiltration
into surrounding periprostatic tissue, sometimes showing·perineural invasion. The distinction
between the adenoid-basal form of basal cell hyperplasia and basaloid carcinoma may be
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difficult, with certain cases in the literature generating controversy as to their classification.
Although in most cases, differentiation between the two are not difficu lt, in some cases a
more descriptive term such as adenoid-basal cell tumor of uncertain malignant potential may
be necessary. Because of their rarity, little is known of the clinical behavior of prostatic
basaloid carcinomas.
The most recently recognized basaloid lesion in the prostate is basal cell hyperplasia
with prominent nucleoli (atypical basal cell hyperplasia). Atypical basal cell hyperplasia is
identical to ordinary basal cell hyperplasia, except for the presence of prominent nucleoli, of
the s.iz:e usually attributable to adenocarcinoma of the prostate (13,14). The enlarged nucleoli
in general are seen diffusely throughout the lesion. In some cases of atypical basal cell
hyperplasia, nuclei are seen undermining the overlying secretory cells which are cytologically
normal. The atypical basal cells on occasion can be seen streaming parallel to the basement
membrane. Other features that may be SE<Cn in atypical basal cell hyperplasia that are more
frequently seen in carcinomas are nuclear hyperchromatism, rare mitotic figures, nuclear
enlargement, individual cell necrosis, necrotic intraluminal secretions. and blue tinged
mucinous secretions.
The di.stinction of atypical basal cell hyperplasia from infiltrating adenocarcinoma of
the prostate is based on the multilayering of the basal cells in atypical basal cell hyperplasia.
As with ordinary basal cell hyperplasia, one can identify basal cells either by light microscopy
or with the aid of basal cell specific antibodies. By utilizing basal cell specific antibodies
such as HMWCK, numerous studies have demonstrated that adenocarcinoma of the prostate
lacks basal cells.
Distinguishing atypical basal cell hyperplasia from high grade PIN is more difficult.
[n most cases, glands of atypical basal cell hyperplasia are small and round. In contrast,
glands of PIN tend to be larger with branching and papillary infoldings. Whereas both
classical and atypical basal cell hyperplasia often consist of crowded glands, PIN glands are
separated by a greater amount of stroma similar to that of normal glands. At higher
magnification, the cells in atypical basal cell hyperplasia have round piled-up nuclei. The
nuclei in PIN tend to be pseudostratified and tall columnar. Within areas of atypical basal cell
hyperplasia one can occasionally see the atypical basal ce lls undermining overlying secretory
cells that have benign nuclei. The basal cells in these foci tend to have a streaming
morphology paraJJel to the basement membrane. PIN on the other hand has full thickness
cytologic atypia with the nuclei oriented perpendicular to the basement membrane. The
finding of solid epithelial nests in atypical basal cell hyperplasia furtl1er distinguishes it from
PIN.
The use of HMWCK may help in differentiating PIN from atypical basal cell
hyperplasia ( 14). Within some of the glands of atypical basal cell hyperplasia, highmolecular-weight cytokeratin immunohistochemistry will demonstrate multilayered staining
of the atypical basal cells, identical to ordinary basal ceiJ hyperplasia. One must be careful in
that HMWCK antibodies may label the periphery of the glands of atypical basal cell
hyperplasia more intensely, mimicki ng the staining pattern seen with PIN. However, the cells
that are HMWCK reactive in atypical basal cell hyperplasia are cytologically atypical and
identical to cells that are not stain ing within the center of the lumen. High-molecular-weight56
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cytokeratin staining of PIN shows only a single immunoreactive cell layer confined to
cytologically benign appearing flattened basal cells beneath negatively stained atypical
colunmar cells of PIN.
Atypical basal cell hyperplasia must also be distinguished from basaloid carcinomas of
the prostate. In most cases, basaloid carcinomas either have an adenoid basal pattern
resembling adenoid cystic carcinoma of the salivary gland or are composed of large basaloid
nests with necrosis. These rumors also often induce a prominent desmoplastic stromal
response. Elevated immunohistochemical expression of Bcl-2 and a higher Ki-67 index may
also aid in separating benign from malignant basal cell lesions of the prostate (15). Whether
atypical basal cell hyperplasia carries an increased risk of progressing to malignant basaloid
rumors is unknown, although the rarity of basaloid carcinomas as compared to atypical basal
cell hyperplasia argues against th.i s association. lt is also currently thought that there is no
relation between ordinary adenocarcinoma of the prostate and atypical basal cell hyperplasia.
Although basaloid carcinomas may tJe locally invasive out of the prostate, distant metastases
have not been reported with these lesions.
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CASE 19
DIAGNOSIS: LUPRON TREATED PROSTATE CANCER
HISTORY: (CTTR Ace. #28780)
A 57-year-old man was noted to have a PSA of 6.5 nglml. A needle biopsy revealed
focal adenocarcinoma of the prostate, Gleason 3+3=6. Six months later, the patient
underwent a radical retropubic prostatectomy. The specimen measured 3.5 x 2.3 x 3.5 and
weighed 30 grams. Serially sectioning the prostate revealed no gross lesions suspicious for
adenocarcinoma. (Contributed by Jonathan Epstein, M.D.)

DISCUSSION:
Within the last few years. some urologists have treated men with combination
endocrine therapy consisting of Ll-m.H agonist and flutamide prior to radical prostatectomy
(1-6). The rationale for neoadjuvant hormone therapy prior to radical prostatectomy is that
margins appear to be less frequently involved following hormone therapy than in cases treated
by surgery alone. For clinically stage T2 (tumors, clinically confined) margin positivity
dramatically decreases in patients treated with neoadjuvant hormone therapy. In general, it is
the 'conccnsus that hormone therapy will not pathologically downstage patients with more
advanced prostate cancer. In the three larger series with clinical stage TJ (clinical , capsular
penetration) there was no increase in the percent of patients who were organ confined
following neoadjuvant hormone therapy. In patients with clinical stage T2 disease, there is a
suggestion that treatment with neoadjuvant hormone therapy makes it more likely that tumors
wiU be organ confined at radical prostatectomy. Treatment with neoadjuvant hormone
therapy will also shrink the prostate gland, which according to some urologists makes the
surgery easier. However, according to other surgeons the associated fibrosis resulting from
neoadjuvant hormone therapy makes intraope rative identification of anatomical lankmarks
more difticult. Although it has not been demonstrated that this combination endocrine
therapy improves the prognosis, many urologists nonetheless have employed this therapy.
Consequently, pathologists are presented with radical prostatectomy specimens where the
patients have undergone combination endocrine therapy. The histology of both the normal
and neoplastic tissue may be significantly altered with this therapy making the assessment of
these specimens difficu lt.
The major effect of combination endocrine therapy on benign prostate tissue is the
presence of atrophic changes with immature squamous metaplasia (7-12). The squamous
metaplasia in areas has the appearance of transitional ceU metaplasia and basal cell
hyperplasia. There is less abundant squamous differentiation than in patients who have been
treated in the past with estrogen therapy. In some cases the basal cell layer is strikingly
obvious.
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Histologically, the changes seen in adenocarcinoma are more problematic (7-12).
Some of the neoplastic glands develop atrophic cytoplasm such that at higher power they are
identical to benign atrophic glands. Only the pattern of a crowded inftltrative appearance is
diagnostic of adenocarcinoma. Furthermore, there may be other areas of the tumor, which do
not show as prominent response to horm.onal therapy and are more identifiable as carcinoma.
With progressive alteration, the atrophic neoplastic glands develop pyknotic nuclei and
abundant xanthomatc;>Us cytoplasm. These cells then desquamate into the lumen of the
malignant glands where they resemble hlstiocytes. The fact that they are still identifiable as
glandular structures is helpful in establishing the diagnosis. However, there may be areas
where all that one can see are scattered cells which resemble foamy histiocytes with pyknotic
nuclei and xanthomatous cytoplasm. These cells, however, are keratin positive demonstrating
their epithelial nature. At low power, these areas may be difficult to identify. Often the areas
of hormonally treated carcinoma are in the setting of a fibrotic background with. scanered
chronic inflammation. It is this low. power appearance of chronic inflammation and fibrosis,
which is the tip off to go at higher magnification to look for individual cells as, described
above. In a few cases. we have now .been able to identify residual carcinoma following
cornbined endocrine therapy. When signing out these cases, we state that although no
residual carcinoma is identified, the identification of carcinoma following combined
endocrine therapy may be extremely difficult and we cannot entirely exclude the possibility of
residual tumor.
One of the problems with evaluating carcinomas that have been treated with hormone
therapy is that the grade often appears artifactually higher. Evidence to support that the
apparently higher grade is artifactual comes from evaluation of the pre-hormone therapy
needle biopsies that often appear lower grade. Furthermore, the treated cancers are
predominantly diploid and have low proliferation rates. There is controversy as to whether
pathologists can accurately grad~ treated cancers taking into account the hormone effect. A
minority of pathologists think that treated carcinomas can still be assigned a Gleason grade.
The majority of investigators believe that treated ·carcinomas cannot be assigned an accurate
Gleason grade. However, if there are other areas of the tumor that do not show a prenounced
hormone effect, these areas can be Gleason graded.

RADIATfON CHANGES IN THE PROSTATE
Radiation c;hanges in the prostate are usually seen in patiems who have been irradiated
for adenocarcinoma of the prostate (13). The prostate may also be effected when radiotherapy
is administered to the b.ladder for transitional cell·carcinoma.
Radiation atypia alters the cytology of prostatic epithelium, with relative sparing of the
overall glandular architecture. At low power, radiated benign prostates usually appear either
normal or atrophic. Glands maintain their normal lobular array of glands and are separated by
a modest amount of stroma. At higher power, these .glands contain scattered atypical
hyperchromatic nuclei. Despite the atypia, tbere are several features which differ from
adenocarcinoma of the prostate. First, radiated benign glands often show muJtilayering of
their epithelium in contrast to the single cell layer of prostate cancer. This piling up of the
cells in radiated benign glands frequently appears slightly spindJed resembling transitional
IOS'' CTTR Cancer Seminar:

Tumors of the Bftulder & Male Genitourinary System

59

cell metaplasia. Secondly, the finding of scattered markedly atypical nuclei within wellformed acini is typical of radiated benign glands and rare in prostate carcinoma. Prostate
carcinomas that are sufficiently differentiated to form glands rarely manifest the degree of
atypia seen with radiation, and if present would be more uniformly present in all cells.
Furthermore, radiated nuclei have a degenerative, hyperchromatic smudgy appearance as
opposed to malignant prostatic nuclei, which usually contain prominent nucleoli. Some
radiated benign prostate glands, rather than demonstrating celJular stratification, appear
atrophic with similar cytologic atypia. The combination of an overall benign growth pattern
in conjunction with the cytologic features described above should in most cases permit
recognition of benign glands with radiation atypia.
Radiated adenocarcinoma of the prostate may show a decrease in the number of
neoplastic glands or no recognizable difference from non-radiated cancer. Architecturally, the
finding of closely packed glands with a haphazard infiltrative growth pattern is typical of
adenocarcinoma and can not be attributed to radiation change. Similarly, the presence of
infiltrating individual epithelial cells is diagnostic of carcinoma.. Cytologically, neoplastic
cells have atypical nuclei with a more visible chromatin pattern, and cytoplasm that is more
abundant.
Radiation atypia in benign glands can be distinguished from carcinoma in difficult
cases with the help of basal cell specific antibodies, such as high molecular weight
cytokeratin. These antibodies can demonstrate the presence of a basal cell layer in benign
glands with radiation effect (14).
When carcinoma is present in a biopsy performed 12-18 months following
r.1diotherapy, it is a powerful predictor of either local or distant post-radiation failure ( 15}.
Some studies have demonstrated that the morphologic appearance of the cancer (whether the
cancer appears altered by the radiation) correlates with prognosis (16).
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CASE20
DIAGNOSIS: HIGH GRADE PROSTATIC INTRA EPITHELIAL NEOPLASIA (PIN)
& ROMAN BRIDGE CENTRAL ZONE HISTOLOGY
H1STORV: (CTTR Ace. #28781)
A 58-year-old man was noted to have a serum PSA level of 8.3 ng./ml on routine
check-up. There were no abnormalities on digital rectal exam. A needle biopsy revealed
adenocarcinoma of the prostate, Gleason score 3+3=6, involving two cores from the base of
the prostate. The tumor involved 40% of one core and 5% of the other core. A radical
prostatectomy was performed weighing 82.5 grams. On serially sectioning the specimen,
there was an ill-defined area in the base of the prostate. (Contributed by Jonathan Epstein,

M.D.)
DISCUSSION:
PIN: Definition and Terminology
McNeal and Bostwick, in 1986, published an anicle on a pre-malignant lesion of the
prostate which they termed intraductal dysplasia (1). This lesion consists of architecturally
benign prostatic acini or ducts lined by cytologically atypical cells. Intraductal dysplasia was
sub-categorized into three grades. Grade 1 intraductal dysplasia (mild dysplasia) was
characterized by increased nucle.ar size with increased variability of nuclear size, along with
inegular focal crowding and multi-layering. ln grade 2 intraductal dysplasia (moderate
dysplasia) there were similar features to grade l dyspl asia with the additional finding of
hyperchromatism and occasional smal l prominent nucleoli. The hallmark of grade 3
intraductal dysplasia (severe dysplasia) was the finding of numerous large prominent nucleoli.
Over the ensuing years, the diagnostic criteria proposed by McNeal and Bostwick have
generally been adopted as the accepted method of grading cytologically atypical lesions
within the prostate. However, various criticisms of the term "intraductal dysplasia" were
raised and other nomenclature were championed. Some authors have almost a visceral dislike
for the term "dysplasia" to describe cytologically atypical lesions. The opposition for the term
"dysplasia" is that it is often used to describe abnormalities in embryogenesis such as
"dysplastic kidney". Others note that the atypical lesions within the prostute often do not
occur within large ducts but within acini. The other term introduced to describe the same
lesion initially referred to as intraducrnl dysplasia is that of prostatic intrnepithelial neoplasia
{PIN)(2). This term has some advantages, given that it is relatively recent and has not been
used by different authors to denote different lesions, yet it is also not without deficiencies as
will be discussed later. Throughout this paper, the PIN termi nology will be used: PIN!
mi ld dysplasia, PIN2 moderate dysplasia, and PlN3 severe dysplasia. Most authorities,
including this author, employ the term "high grade PIN" to encompass borh PlN2 and P1N3,
and "low grade PlN" for PIN! (3). However, within the literature there are some repons
where PIN 1 and PIN2 are considered "low grade PIN", and "high grade PIN" is restricted for
P!N3 (4-6).
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Histologic Appearance of PIN
Although PIN is characterized by nuclear atypia, there is often accompanying
architectural abnormalities (7 ,8). At low magnification, high grade PIN is characterized by
glands which are separated by a modest amount of stroma and have a normal overall
architecurral pattern. These glands resemble benign glands in that they are large, branch, and
have papillary and undulating luminal surfaces. At low magnification, glands with high grade
PIN have a basophilic appearance. This basophilic appearance is due to a combination of
features including: enlarged nuclei; hyperchromatism; overlapping nuc lei; and epithelial
hyperplasia. The earliest form of hi gh grade PlN is characterized by nuclear atypia without
significant epithelial hyperplasia. Often the basal cell layer is still visible and the demarcation
between atypical and normal nuclei is often abrupt. With more pronounced forms ·of high
grade PIN, nuclei become more piled up and develop micropapillary projections. These
micropapillary projections are similar to those seen with micropapillary intraductal carcinoma
of the breast, in that they are composed of tall epithelia.! buds lacking fibrovascular cores. An
interesting phenomenon in high grade PIN is that within these epithelial projections nuclei
towards the center of the gland tend to have a more bland cytologic appearance, as compared
to the nuclei peripherally located up against the basement membrane. T he grade of PIN is
assigned based on assessment of the nuclei peripherally located up against the basement
membrane rather than the more bland appearing nuclei towards the center of the gland. With
further epithelial hyperplasia, more complex architectural patterns appear such as Roman
bridge and cribriform formation.
Incidence of PIN In Prostates With a nd Without Infiltrating Cancer
Much of the indirect evidence associating PIN with carcinoma of the prostate has
come from studies examining differences between prostate glands with carcinoma and
prostate glands without carcinoma (1,9-12). Studies addressing these differences antedated
the usc of the terminology "low grade PIN" and "high grade PIN". and rather used "PIN I,
PIN2, and PIN3".

The exact incidence of PIN I in glands with and without carcinoma is difficult to
determine from the literature. Studies by McNeal and Bostwick (1), and Troncoso (12) report
only the dominant grade of PIN or the worst grade of PIN such that the number of cases with
PIN! were often obscured by cases with higher grade PIN. Another explanation why these
studies under represented the incidence of PIN 1 in benign glands is that most of these studies
utilized autopsy speci mens in which subtle and focal degrees of PINl would not be
identifiable.
Histological identification of the mildest forms of atypia in almost any organ system is
extremely subjective and carries with it the least clinical significance. In a subsequent work
by McNeal, the following quotation summarizes his consideration of PIN!: "There is not a
sharp line of demarcation between grade 1 dysplasia and mild degrees of deviation from
normal histology" ( 13). We have demonstrated that even amongst genitourinary pathologists
there is .a lack of consensus as to the distinction between PIN! and variations of normal
histology (14). For this reason , we do not comment on PIN 1 (low grade PIN) in diagnostic
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reports. When reading articles concerning PIN, it is important to separately analyze cases of
PIN I from cases of high grade PIN, even if the authors have not done so.

As with PIN!, it is difficult to determine the incidence of PIN2 in glands with and
without carcinoma since several of the larger studies have only reported the worst grade of
PIN in a gland. Consequently, glands with PIN3 and PIN2 would not be recorded as showing
PIN2. The frequency of PIN2 in benign prostates range from 11% to 68% (1,9-12). These
widely differing incidences of PIN2 in benign prostates may be multi-factorial. These
1) di fferent types of specimen (autopsy vs. radical prostatectomy vs.
include:
cysloprosratectomy); 2) inter-observer variability as to where to draw the boundary between
PIN l, PIN2, and PIN3; 3) differences in patient populations studied; and 4) different tissue
sampling methods. The figure th at I feel is most credible is that 68% of benign glands
without infiltrating cancer contain PIN2 (12). This figure was derived from weU-fixed
cystoprostatectomy specimens, in contrast to prostates studied at autopsy. Given even
minimal autolysis present in relatively well-preserved prostates removed at autopsy, cases
with isolated foci of PIN have a high likelihood of being underestimated. There is no dam
reporting the incidence of PIN2 in prostates with cancer which is not confounded by the
incidence of PIN3, whicb is often the worst PIN seen in these glands.

It appears that between 15% to 18% of glands without carcinoma may have foci of
PIN3. The incidences of PIN3 in prostates with carcinoma differs to a greater extent, ranging
from approximate ly 33% in autopsy studies, to 72% in surgical specimens performed for
transitional cell carcinoma, to 100% in radical prostatectomy specimens performed for
carcinoma of the prostate (1,9-12).
Relationship of PIN to Carcinoma of the P rostate
Histologic and Momhometric Evidence
In addition to an increased incidence of higher grade PIN, it has also been noted that
the size of PIN foci as well as the number of PIN foci are increased in prostate glands with
carcinoma as compared to glands without carcinoma. Also, with increasing amounts of PIN
there are a greater number of multi focal carcinomas. This observation follows if PIN is a
precursor to some carcinomas, since with more precursor lesion one would expect that there
would be more early carcinomas. The finding of zones of hlgh grade PIN from which there
appears to be budding off glands of carcinoma is further l1istologic evidence that PIN is a
precursor to some prostate carcinomas. McNeal has designated these foci as "transitive
glands", although most other investigators prefer the tern1 "PIN with microinvasivc
carcinoma" (15). Several smdies have also noted an increase of PIN in the peripheral zone of
the prostate, corresponding to the site of origin for most adenocarcinomas of the prostate (II).
All these findings would be expected if PIN was a precursor lesion to carcinoma of the
prostate.
Montironi has studied the histologic features of PIN more rigorously with computerassisted morphometric measurements (5,16.17). The followi ng features were intermediate in
PIN, as compared to epitbelial cells in benign prostate glands and cancer: nuclear size; nuclear
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size variability; nucleolar si ze; nucleolar number; and nucleolar eccentricity.
parameters investigated included nuclear stratification and nuclear crowding.

Other

Histochemical. Immunohistochemical, and Genetic Evidence
There is a growing body of data demonstrating that the expression of various
biomarkers are either: 1) the same in PIN and carcinoma, as opposed to benign prostate
glands; or 2) intermediate between benign glands and carcinoma (18,19). In many cases,
ploidy results in high grade PIN also parallel those seen in carcinomas. Studies which have
utilized image analysis techniques rather than flow cytometry have in general demonstrated
ploidy patterns in PIN that are intermediate between benign glands and cancer. Tn general,
diploid high grade PIN may be associ ated with adj acent tumors that are either diploid or
aneuploid. fn contrast, carcinomas adjacent to aneuploid foci of high grade PIN are almost
invariably aneuploid as well.
Relation of PIN to Cancer: [nfluence of Location and Tumor Grade
rn a series of stage T2 (palpable) carcinomas, we found that 66% of small multifocal
cancers had adjacent PJN3 (11). When we sub-<:ategorized these multifocal cancers by
location and grade of the carcinoma, we found that centrally located intermediate grade
multifocal carcinoma as well as peripherally located low or intermediate grade carcinomas
were associated with adjacent PIN in 80% of the cases. In contrast, only 39% of low-grade
centrally located adenocarcinomas had adjacent PIN. T hese low-grade centrally located
adenocarcinomas tend to be the tumors that are incidentally found jn transurethral resections
of the prostate performed for presumed prostatic hyperplasia. This finding raised the question
as to whether low-grade incidentally found carci nomas may not be linked with PIN as closely
as peripherally located palpable carcinomas. Further evidence in support of this concept is
that PIN3 is much more frequently seen in the peliphery of the gland than in the central
region, even accounting for the greater area of the peripheral region (11).
We pursued this question in a study of radical prostatectomies performed for stage
Tl A and T I B (detected on TURP) carcinomas found on TURP (9). While all of our cases of
radical prostatectomies performed for stage Tl A and T1B carcinomas contained some PlN3,
the extent of PIN3 was much less than that seen in our palpable peripheral carcinomas. This
weaker association of PIN3 to incidental centrally located low-grade carcinomas is also
supported by the histologic differences of PIN as compared to these carcinomas. Centrally
located low grade adenocarcinomas tend to have bland cytologic features often lacking
nuc lear enlargement or nucleoli in contrast to PIN3. Tl1is finding differs from peripherally
located intermediate grade carcinomas in which the cytologic features of PIN3 are often
identi cal to that of infiltrating carcinoma. Other investi gators have also noted differences in
the incidence of rugh grade PIN between the pe1ipheral zone and the transition zone
(periurethral region) (20,21).
Intraductal Spread vs. ln-siru Growth
There are several arguments that what is diagnosed as PIN3 does not merely represent
an extension of carcinoma into adjacent glands. First, it is not uncommon to find glands of
PIN3 away from infiltrating carcinoma. Secondly, the various complex architectural patterns
seen with PlN3 such as micropapillary tufts and cribriform formation would seem to be less
likely a manifestation of intraductular extension from an invasive carcinoma rather than
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primary intraductal growth. Similarly, the finding of scattered clusters of cells with PIN3
interspersed amongst normal epithelium would be harder to explain as an extension of
carcinoma into ducts rather than as a primary neoplastic process. Another piece of evidence
which argues against PIN merely being a manifestation of intraductal growth of carcinoma
into ducts is the finding of large areas of PIN3 with associated microinvasive carcinoma. In
these foci, there are numerous l'IN glands which upon careful examination show severn! small
infiltrating glands apparently budding off from the PIN glands. Despite the above arguments,
there are some cases in which the histology suggests the possibility of intraductal spread of
cancer. Currently, in these cases there are no means in which to distinguish these two
processes with certainty, although some authors have proposed such a distinction (22,23).
Mimickers of PIN
PIN must on one hand be distinguished from several benign entities, and on the other
must be differentiated from variants of_ infiltrating carcinoma.
Benign Glands with Roman Bridge and Cribriform Patterns
Benign mimickers of PIN include a variant of normal histology seen at the base of the
prostate towards the bladder (24). Glands show Roman bridge and cribriform patterns which
at times may be quite extensive. In contrast to PIN, the nuclei are benign cytologically. The
nuclei within the bridges also tend to stream parallel to the bridges in contrast to the more
rigid bridges seen in PIN where the nuclei lack orientation. These architectural differences
are analogous to the differences between papillomatosis and cribriform intraductal carcinoma
seen in the breast.
Clear Cell Crjb1jform Hyperolasia
Clear cell cribriform hyperplasia consists of crowded cribriform glands with clear
cytoplasm sometimes growing as a nodule and in other instances more diffusely (25). The
key distinguishing feature of clear cell cribriform hyperplasia from PIN is also the lack of
nuclear atypia. Furthermore, within a nodule of clear cell cribriform hyperplasia, at least
some of the cribriform glands show a strikingly evident basal cell layer. This strikingly
prominent basal cell layer is unique for clear cell cribriform hyperplasia.
Atypical Basal Cell HYPemlasia
It has been recognized that otherwise typical basal cell hyperplasia may show
prominent nucleoli along with mitotic activity (26,27). .Because of the prominent nucleoli,
these lesions may be mistaken for PIN. Although occasionally the distinction between these
two entities may be difficul t, usuall y they may be differentiated. There is a proliferation of
small round crowded glands in basal cell hyperplasia, whereas in PIN the atypical nuclei fi ll
pre-existi ng larger benign glands which are separated from each other by a greater amount of
stroma. The nuclei in atypical basal cell hyperplasia tend to be round and at times will
proliferate resulting in small solid basaloid nests. In contrast, the nuclei in PIN tend to be
more pseudostratified and columnar and do not occlude the glandular lumina. Occasionally,
when there are only a few glands to evaluate, such as on needle biopsy, immunohistochemical
stains arc needed to distinguish the two. Atypical basal cell hyperplasia, when studied with
antibodies to high molecular weight cytokeratin, reveal immunoreactivity in the multilayered
atypical basal cell nuclei. In PIN, high molecular weight cytokemtin labels only the flattened
cytologically benign basal cell layer beneath the negatively stained atypical nuclei of PIN.
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Cribriform Acinar Adenocarcinoma
In some cases, it is impossible to distinguish a focus of cribriform PIN from cribriform
Gleason pattern 3 adenocarcinoma The finding of cribriform glands with this morphology
infiltrating out of the prostate demonstrates that this pattern does not always represent PIN.
Although the distinction between cribriform Gleason pattern 3 and cribriform PIN may be
difficult, from a diagnostic standpoint, this is usually not critical. Almost always when there
is cribriform Gleason pattern 3, the cribriform glands are accompanied by small infil trating
glands of cancer where the diagnosis of infiltrating tumor can be made. Only when cribriform
glands are so large and/or back-to-back that they are inconsistent with cribriform PIN should
infillrating cribriform carcinoma be diagnosed on H&E stained sections in the absence of
small infiltrating glands. Immunohistochemi stry with antibodies to high molecuhu· weight
keratin can be used in difficult cases to differentiate these two entities. rn the setting of
numerous cribriform glands where the differential diagnosis is cribriform PIN versus
cribriform carcinoma, a negative reaction in all of the glands is diagnostic of carcinoma;
positive staining, even if patchy, verifies the lesion as cribriform PIN. If one is presented with
only a few cribriform glands, negative staining is not diagnostic of carcinoma. This results
from the patchy nature with which high molecular weight keratin labels PIN and the
recognition that even scattered benign glands may not label with antibodies to high molecular
weight keratin. When there only one or a few smaiJ cribriform glands on needle biopsy
material without small glands of infiltrating carcinoma, these cases in general are not
diagnostic of infiltrating carcinoma. Instead, the diagnosis is "Focus of atypical cribriform
glands" with a comment that "The distinction between cribriform PIN and cribri form
carcinoma can not be made with certainty, and repeat biopsy is recommended."
Ductal Adenocarcinoma
A more difficult distinction is between cribriform PIN and the rarer ductal
(endometrioid) adenocarcinoma of the prostate (28-30). Ductal adenocarcinomas are
aggressive tumors, often of advanced pathological stage, and associated with a poor
prognosis. Consequently, their distinction from cribriform PIN is critical. There are several
features which distinguish these two lesions. First, ductal adenocarcinomas arc often
centrally located in the periurethral region and are often sampled on TURP. In contrast, PIN
is uncommon ly found within the periurethral region and infrequently seen on TURP.
Secondly, ductal adenocarcinomas often contain true papill ary fronds with well -established
fibrovascular cores, whereas PIN more frequently reveals rnicropapillary fronds with tall
columns of epithelium without fibrovascu lar stalks. Ductal adenocarcinomas frequently
contain comedo-necrosis, which may be extensive. PIN usually lacks comedo-necrosis, and
when present is focal. Finally, ductal adenocarcinomas may consist of very large and/or
back-to-back glands, whereas glands involved by PIN are of the size and distribution of
benign glands.

Significance of PIN on Biopsy Material
Low Grade PlN: l do not comment on the finding of low grade PlN in pathology
reports for several reasons. First, there is a lack of reproducibility in its diagnosis even by
uropathology experts. In a study of interobserver reproducibility of prostatic intraepithelial
neoplasia on needle biopsy, there was not a single case which all the experts agreed
represented low grade PIN (14). It is often difficu lt and subjective to distinguish low grade
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PIN from mild variations of nonnal. More importantly, the finding of low grade PIN on
needle biopsy has not been shown to be associated with an increased risk of finding cancer on
subsequent biopsy. When low grade PIN is identified on needle biopsy, the risk of carcinoma
on subsequent biopsy ranges from 13-24% with an average of 18% (31-34) (Table 1).
Looking at this data superficially, one might questi on why low grade PIN is not significant
given the 18%nsk of cancer on subsequent biopsy. However, one must take into account that
in a man with serum PSA levels of 4-10 ng./ml. and an initial totally benign biopsy there is a
19% likelihood of having cancer on repeat biopsy due to sampling error (35). Therefore, in
order for a finding on needle biopsy to be considered a risk factor for carcinoma, the risk of
carcinoma on subsequent biopsy should be greater than this 19% baseline level. I have seen
several cases where the diagnosis of low grade PIN on a needle biopsy pathology report has
led to multiple unnecessary repeat biopsies, and has needlessly concerned both the urologist
and the patient. There are some cases that are borderline between low and hi gh grade PIN,
where it is up to the clinician as to how aggressively they pursue repeat biopsy based on other
clinical findings.
·
High Grade PIN: Incidence: The more critical subtype of PIN found on needle biopsy
is that of high grade PIN. The incidences of high grade PIN on biopsy range from 1.5% to
16.5%, as reported in the literature (36-46) (Table 2). The average incidence based on these
studies is approximately 6% and at Johns Hopkins Hospital the incidence is 5.5% (46). What
are the most likely explanations to account for this variation in the reported incidence of high
grade PIN on biopsy? The first is interobserver threshold. The distinction between low and
high grade PIN is based on the prominence of the nucleol i. This is a subjective exercise and
for those pathologists with a lower threshold as to what defines prominent nucleoli they will
have a higher incidence of hi gh grade PIN. Does one or two prominem nucleoli in an eotire
specimen justify the diagnosis of high grade PIN, or in addition to the qualitative changes is
there some quantitative threshold as well? Especially in the United States, where medicolegal
issues are of concern, many pathologists overcliagnose high grade PIN so that if the patient is
subsequently found to have carcinoma they can claim that they warned urologists on the
earlier biopsy. However, in the initial studies that demonstrated the association between high
grade PIN on biopsy and subsequent ri.sk of cancer the high grade PlN lesions were fairly
obvious. The current threshold for diagnosing high grade PIN has come down where many of
the lesions are much subtler; we do not know if they have the same risk of associated
carcinoma. Another plausible explanation for the variation in the reported incidence of high
grade PIN relates to the fixative used. Some fixatives enhance nuclear detail and nucleolar
prominence. Whether the diagnosis of high grade PIN on biopsies processed with these
different fixatives has the same risk of associated carcinoma as studies that used formalin
fixed tissue remains unknown. Another potential explanations for variations in the reported
incidence of high grade PIN on biopsy include differences in sampling techniques. The
greater the number of needle biopsies that sample the gland the more likely lesions such as
high grade PIN will be identified. Less likely, there are also potential differences amongst
patient populations which could account for variations in the incidence of hi gh grade PIN
detected on needle biopsy.
High Grade PIN: Risk of Cancer: The importance of recognizing high grade PIN on
needle biopsy is the associated subsequent risk of carcinoma on repeat biopsy. This risk of
carcinoma on subsequent biopsy ranges in the literature from 27% al l the way up to 79%
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(Table I) (31,34,40,47-50). The largest studies published to date on this issue reports a 23%35% risk of cancer on subsequent biopsy (47,48). ln an ongoing study, our preliminary data
on 128 men with high grade PIN on needle biopsy have a 31% risk of subsequent carcinoma.
ln patients with high grade PIN on needle biopsy, there are conflicting studies as to whether
serum PSA levels, results of digital-rectal exam, and transrectal ultrasound findings can
enhance the prediction of who is more likely to have carcinoma on repeat biopsy.
High Grade PIN: Rebiopsy Technique: When isolated high grade PIN is found on
needle biopsy, how should the repeat biopsies be performed to detect carcinoma? In one
study where high grade PIN· was found on initial needle biopsy, subsequent needle biopsies
discovered cancer ipsilateral to the initial high grade PJN in only 64% of cases (49).
Furthermore, in only SO% of cases was cancer found in the same quadrant as the initial high
grade PIN. In another publication analyzing men with an initial diagnosis of high grade PIN,
random biopsy was as likely to have carcinoma as those targeted to the initial PIN site (40).
Both these studies conclude that repeat prostate needle biopsies of patients with high grade
PIN should include random repeat sextant biopsies of the prostate. The finding of high grade
PIN on needle biopsy is not so much an indicator of where the carcinoma may be found but
rather indicates a field effect where the entire prostate is at higher risk of harboring
carcinoma.
T reatment of PIN
Several studies have demonstrated that the extent and prevalence of high grade PIN is
substantially decreased in prostates that have been treated with androgen deprivation for 3
months prior to radical prostatectomy (51,52). These findings indicate that the dysplastic
cells of high grade PIN are hormone dependent, as are normal secretory cells. As high gr.lde
PIN appears to be a precursor to many prostate cancers, hormone deprivation may become a
means of preventing or decreasing the risk of malignant transformation. Whether less potent
methods of hormone therapy, such as 5-alpha reductase inhibitors, also inhibit high grade PIN
is unknown. Another possibility that must also be considered is that the apparent decrease in
PIN is artifactual; despite the lack of morphological PIN, the cells could still harbor a genetic
predisposition to progress into carcinoma.
PIN Versus Carcinoma In-Situ
Based on much of the data presented herein, high grade PIN appears to be a precursor
to some forms of carcinoma of the prostate. For these reasons, some individuals feel that high
grade PTN should be termed carcinoma in-situ. However, the one piece of evidence th:u we
do have for pre-malignant lesions in other organs which is lacking in the prostate, is the
natural hi story of high grade PIN. In the cervix, for example, cases of CIN3 have been
followed and a higher than expected number of these lesions develop into infiltrating
carcinoma at the site of the precursor lesion over a defined period of time. With the prostate,
there is currentl y no such capability of monitoring a PIN focus to determine whether: I) there
isn\ already infiltrating carcinoma at that site, or 2) when infiltrating carcinoma evolves has
it done so in the immediate vicinity of the PIN focus. There are a few reports of prostatic
lesions seen on ultrasound where PIN was found on biopsy and then the was patient followed
for relatively short periods of time to be subsequently shown to have infiltrating carcinoma
(53). High grade PIN has also been reported on fine needle aspiration biopsy where the
patient was followed and later demonstrated to have infiltrating carcinoma (54). Although
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these cases were interpreted as showing evolution from PIN to carcinoma, more likely the
infiltrating component was already present at the time of the initial biopsy or aspiration and
was not sampled. Because we do not know when high grade PIN is found on biopsy material
what percentage of patients develop infiltrating carcinoma over a given follow up interval,
most authorities do not use the tenn "carcinoma in-situ of the prostate". The term "carcinoma
in-situ of the prostate" has implications that these lesions will develop into infiltrating
carcinoma at a sufficiently high frequency that may lead some aggressive c linicians to treat
these lesions in a radical fashion. Given that there is still controversy as to whether even
infiltrating adenocarcinoma of the prostate should always be treated aggressively, it is
doubtful that these potential precursor lesions should be treated by aggressive therapy until
their natural history is beuer understood. These same arguments against the use of
"carci noma in -situ" reflect the one negative aspect of the term "PIN" since its relationship to
carcinoma will generally be assumed to paralle l that seen within CIN of the cervix by virtue
of their similar terminology. Ho~ever, our understanding of the natural history of
CytOlogically atypical lesions within the prostate is not nearly as well defined as in the cervix.
The Universal P recursor to Prostate Ca ncer ?
Given the information presented already. one might assume that PIN is a universal precursor
lesion to prostatic adenocarcinomas. However, there is some data that raise questions
regarding the relationship of PIN to carcinomas. In a study by Sakr et al. from Wayne State
University, they noted that the onset of high grade PIN occurred later than the onset of
carcinoma (55). This is at odds to what one would expect if PIN is a precursor lesion to all
prostate cancers. Furthermore, 70% of the prostates with early carcinomas Jacked any high
grade PIN within the entire ly embedded prostate gland. In addition, even in those prostate
glands where there existed both early cancer and high grade PIN, only in 113 of the cases was
the PIN adjacent to cancer. Other evidence against PIN being a universal precursor to
prostatic carcinomas is that transition zone cancers uncommonly show adjacent PIN
(9,11,20).
Summar y
In recent years we have made great strides in our understanding of various atypical
lesions within the prostate. This clarity originated with the recognition that lesions of atypical
hyperplasia of the prostate (lesions which in some manner resemble carcinoma) are diverse
both in their histology and in their potenti al relationship to adenocarcinoma. There is a
growing body of histologic, histochemical, and immunohistologic evidence demonstrating
that PIN is closely linked to some forms of adenocarcinoma of the prostate. Further studies
on all forms of atypical hyperplasia are still required to determine their relative risk of
developing carcinoma, similar to those that have been recently published on various atypical
hyperplastic lesions within the breast. ln order for these studies to be successful, better
imaging techniques of the prostate must become available to rule out invasive carcinoma
already being present when one of the forms of atypical hyperplasia is identified on biopsy.
Additional directions of research in the future will also undoubtedly probe the molecular
biology of various forms of atypical hyperplasia, in particular PIN and its relationship to
carcinoma, although ai this time the molecular characteristics of adenocarcinoma of the
prostate are stil l in their infancy.
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Table 1. P IN on Biopsy: Subsequent Risk of Carcinoma

Author (reference)

Low
Grade
PIN

Brawer (32)

18%

High
Grade
PIN

PSA*

DRE*

TRUS*

ODowd (48)

23%

Langer(40)

27%

No

No

No

Davidson (4 7)

35%

Yes

No

No

Weinstein (50)

53%

No

No

No

Yes

Yes

Ravlv (34)

13%

48%

Yes

Shepherd (49);Keetch (33)

24%

58%

No

Aboseif (31)

17%

79%

Yes

Whether results of serum PSA tests, digital rectal examination, or transrectal ultrasound
correlated with risk of carcinoma on subsequent biopsy

Table 2. Incid ence of High Grade PIN on Needle Biopsy
Author (reference)

Incidence

Hoedemaeker (38)

0.7%

Cheville (37)

1.5%

Novis (42)

3.9%

Orozco (43)

4.0%

Renshaw (44)

4.0%

Langer(40)

4.8%

Mettlin (41)

5.2%

Wills (46)

5.5%

Reyes (45)

7.4%

Hu (39)

8.0%

Bostwick (community) (36) .

9.5%

Bostwick (36)

16.5%

Average

5.9%
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LEGENDS FOR FIGURES
Case 1.

Multilocular Renal Cyst: a) Low magnification showing well-demarcated
multilocular cystic mass. b) Multilocular renal cyst with fibrous septa lined by
cuboidal epithelium. c) High magnification of epithelial lining showing areas of
attenuated cuboidal epithelium and other areas showing hob-nail epithelium.

Case 2.

Chromophobe Renal Cell Carcinoma: a) Low magnification showing welldemarcated solid renal mass. b) Characteristic cytologic features of chromophobe
renal cell carci noma consisting of cells with atypical nuc lei, perinuclear halos, and
dis~inct cell borders.

Case 3.

Angiomyolipoma: a) Angiomyolipoma with adipose tissue, irregular vessels, and
smooth muscle radiating off of vessel wall into surrounding adipose tissue. b)
Characteristic smooth muscle of angiomyolipoma in adipose tissue. c) Epithelioid
area of angiomyolipoma with nuclear pleomorphism. d) Area of angiomyolipoma
with mostly adipose tissue and focal smooth muscle.

Case 4.

Spermatocytic Seminoma: a) Spermatocytic seminoma showing nodules
separated by mucoid background. b) High magnification of spermatocytic
seminoma showing three distinct cell types.

Case 5.

Papillary Urothelial Tumor of Low Malignant Potential: a) Low magnification
of tumor showing papillary architecture. b) High magnification showing thickened
yet bland urothelium lining fibrovascular cores typical of papillary urothelial
neoplasm of low malignant potential.

Case 6.

Villous Adenoma: a) Low magnification of tumor showing villoglandular
architecture. b) High magnification showing fibrovascular cores lined by
columnar epithelium with adenomatous epithelium typical of villous adenoma. c)
Area of villous adenoma showing high grade dysplasia with enlarged nuclear to
cytoplasmic ratio and greater nuclear pleomorphism.

Case 7.

Nephrogenic Ad enoma: a) Nephrogenic adenoma showing areas of thyroid-like
tubules adjacent to areas of papillary fronds lined by cuboidal epithel ium. b)
Nephrogenic adenoma showing tubu les, some which are lined by hob-nail
epithelium resembling reactive endothel ium. c) Nephrogenic adenoma with areas
showing signet-like cell formation .

Case 8.

Polypoid Ureteritis: a) Polypoid ureteritis with broad bulbous edematous fronds.
b) Out of context, some of the fronds have a more fibrous appearance mimicking
transitional cell neoplasia. Urothelium lining these fronds are not thickened and
resemble normal urothelium.

Case 9.

inverted Urothelial Papilloma: a) Low magnification of inverted urothelial
papilloma showing smooth surface with underlying anastomosing nests and cords
of urothelium. b) Areas of inverted urothelial papilloma showing cyst-like
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fonnation filled with colloid material. c) High magnification of inverted urothelial
papilloma showing bland nests of urothelium with fibrous tissue exterior to the
nests. Note lack of inflammation. d) High magnification of inverted papilloma
showing peripheral pallisading with streaming of urothelium towards the center of
the nests. Note Jack of pleomorphism and lack of mitotic activity.
Case 10. Benign Phyllodes T umor: a) Low magnification of benign phyllodes tumor of
the prostate. b) High magnification showing lining by bland prostatic epithelium
surrounded by hypocellular fibrous tissue.
Case 11. Pseudosarcomatous Fibromyxoid Tumor: a) Pseudosarcomatous fibromyxoid
rumor consisting of fascicles of spindle cells with increased vascularity. b) High
magnification showing reactive spindle cells having a tissue-like culture
appearance.
Note prominent vascularity.
c)
Other areas of this
pseudosarcomatous fibromyxoid tumor had a more granulation tissue-like area with
prominent inflammatory cells.
Case U. Transitiona l Cell Carcinoma involving the P rostate: a) Intraductal transitional
cell carcinoma of the prostate with rounded nests of transitional cell carcinoma
filling pre-existing prostatic ducts. b)
High magnification showing well
circumscribed nests of transitional cell carcinoma filling prostatic ducts. c) High
magnification showing greater degree of pleomorphism than seen with prostatic
adenocarcinoma. Note necrosis within central duct which is typical of transitional
cell carcinoma filling prostatic ducts. d) Area of infiltrating transitional cell
carcinoma.
Case 13. Mucinous Metaplasia in tb e Prostate: a) Lobular collection of glands lined by
mucinous epithelium diagnostic of mucin cell metaplasia of the prostate. b) High
magnification showing scattered glands and cells lined by mucin-fiiJed epitheliu m.
Case 14. Ad crtosis: a) Adenosis of the prostate consisting of a lobular collection of
crowded pale staining glands. b) High magnification of adenosis showing benign
glands with papillary infolding and branching merging in with smaller crowded
glands showing similar cytoplasmic and nuclear features. c) Area of adenosis
containing numerous intraluminal prostatic crystalloids. d) High magnification of
adcnosis showing crystalloids. e) Another example of adenosis showing branching
glands with papi llary infolding merging witb small crowded glands showing
similar cytoplasmic and nuclear features.
Case 15. Small Cell Carcinoma of the P rostate: a) Low magnification of small cell
carcinoma of the prostate showing extensive necrosis. b) High magnification
showing typical cytologic features of small cell carcinoma as seen elsewhere within
the body. c) Area adjacent to small cell carcinoma showing high grade
adenocarcinoma of the prostate with more abundant cytoplasm and more visible
nucleoli.
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Case 16. Prosta tic Duct Carcinoma: a) Low magnification of ductal adenocarcinoma of
the prostate showing confluent large masses of cribriform epithelium. b)
Cribriform area of ductal adenocarcinoma of the prostate showing slit-like spaces
in contrast to the more punched out round lumina seen with acinar adenocarcinoma.
c) High magnification of ductal adenocarcinoma of the prostate showing
cribriform formation and papillary structures lined by tall pseudostratified
columnar epithelium.
Case 17. Nonspecific Granulomatous Prostatitis:
a)
Nonspeci fie granulomatous
prostatitis revealing lobular collection of granulomatous inflammation. b) Higher
magnification of nonspecific granulomatous prostatitis showing a ruptured duct
surrounded by mixed inflammalOry infiltrate. c) Mixed infl ammatory infiltrate
consisting of histiocytes, lymphocytes and plasma cells.
Case 18. Basal Cell Hyperplas ia of the Prostate: a) Basal cell hyperplasia of the prostate
showing crowded glands with a more basophi lic appearance at low magnification.
b) Higher magnification showing multil ayering of the nuclei wi th atrophic
cytoplasm. c) Higher magnification showing areas of basal cell hyperplasia with
prominent nucleoli.
Case 19. Lupron Treated Prostate Cancer: a) Adenocarcinoma of the prostate treated
with hormone therapy. At low magnification these areas can be identified by a
fibrotic background. b) Higher magnification showing atrophic adenocarcinoma
of the prostate within a densely fibrotic background. c) Atrophic adenocarcinoma
of the prostate as a result of hormone therapy. Note some of the glands show more
typical nuclear atypia characteristic of adenocarcinoma. d) Areas of nonneoplastic hormone treated prostate showing atrophic glands with basal cell
hyperplasia.
Case 20. High Grade PIN and Roman Bridge Central Zone Histology: a) Benign
Roman bridge formation seen at the base of the prostate next to the seminal vesicle.
b) Higher magnification showing Roman bridge formation . ln contrast tO high
grade prostatic intraepithelial neoplasia the cells show no cytologic atypia. c)
Elsewhere within the slide there were features of high grade prostatic intraepithelial
neoplasia where the cells lining the glands have enlarged nuclei and prominent
nuc leoli.
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