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Pseudohyperplastic prostatic adenocarcinoma is a rare histologic
variant of prostatic adenocarcinoma that resembles benign nodular
hyperplasia. Immunohistochemistry can verify the absence of basal
cells, but it is frequently admixed with conventional adenocarcinoma.
Because fine needle aspiration cytology is rarely performed in primary
prostatic adenocarcinoma, the cytology of the pseudohyperplastic
variant has not been described. We experienced a case of metastatic
pseudohyperplastic adenocarcinoma in a pulmonary nodule of 75year-old man. The cytologic smear was mostly composed of large, flat
sheets with elongated branching papillae in a clean background. The
sheets showed a well-defined honeycomb appearance of tall columnar, regularly arranged monotonous cells with little cytologic atypia. In
subsequent prostatic biopsy, pseudohyperplastic variants were identified together with conventional adenocarcinoma of Gleason's grade 3
and 4. The cytologic features of pulmonary nodules were identical to
those of pseudohyperplastic components of prostatic adenocarcinoma.
(Korean J Cytopathol 2008;19(2):183-187)

Key Words : Fine needle aspiration cytology, Pseudohyperplastic vari-

INTERDUCTION

ant, Prostate, Adenocarcinoma, Metastasis

systematic sextant or two sets of sextant core biopsies
have been the standard methods in diagnosing prostate

Fine needle aspiration cytology of the prostate gland

cancer.2 Cytology samples of prostate cancer can be

has been a major diagnostic tool for prostate cancer for

encountered in the metastatic work-up, but a diagnosis

more than 20 years after being developed in 1930. It is

of prostate adenocarcinoma does not usually require

still an important diagnostic tool in Europe,1 but was

histologic or cytologic confirmation of the metastatic

replaced by transrectal or transperineal needle biopsies

nodule because prostate specific antigen (PSA) is

in the 1950s. With the introduction of transrectal ultra-

increased and can be easily detected serologically.

sound-guided (TRUS) core biopsies in the late 1980s,
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carcinoma is an uncommon neoplasm that resembles
benign nodular hyperplasia of the prostate.3-5 Diagnosis
is based on architectural patterns and cytologic atypia,
even though immunohistochemical stains are almost
always needed to verify the absence of basal cells.6 The
cytologic features of this variant has not been described
in prostate or in metastatic sites. We experienced a
case of metastatic prostatic pseudohyperplastic adenocarcinoma in the pulmonary aspirate of a 75-year-old
male subsequently diagnosed with peudohyperplastic
prostatic adenocarcinoma by prostatic needle biopsy.

CASE REPORT
The patient was a 75-year-old Korean male who presented with multiple lung nodules in his routine chest
X-ray. He was previously healthy except having benign

Fig. 1. Cytologic findings of pulmonary nodule. Variable sized
monolayered sheets in clean background. No isolated cells
are noted. The periphery of sheets shows en profile view of
tall columnar cells, having basally located nuclei and abundant pale eosinophilic cytoplasm. (Inset) Close-up view of
these sheets shows monotonous small round and centrally
located nuclei and distinct but not prominent nucleoli.
Cytoplasmic borders are well defined, hexagonal, showing
honeycomb appearance. (Papanicolaou stain).

prostatic hypertrophy. The largest nodule was in his
right lower lobe and multiple smaller nodules were
scattered throughout other lung fields. The possibility of

showed an en profile view of tall columnar epithelia

primary lung cancer with lung to lung metastasis or

having a smooth luminal border, abundant cytoplasm,

metastatic lung cancer was considered. His serum total

and basal nuclei (Fig. 1). The flat sheets of tumor cells

PSA and free PSA were 28 ng/ml and 4.99 ng/ml,

showed a uniformly honeycomb arrangement with

respectively. Fine needle aspiration cytology was per-

evenly scattered, monotonous round nuclei, clear cyto-

formed in the right lower lobe nodule. The prostate

plasm, and a distinct cytoplasmic membrane. At higher

was stony and multinodular on digital rectal examina-

magnification, the epithelial cells were round to oval

tion. After fine needle aspiration cytology of the pul-

and had centrally located nuclei with smooth, thin

monary nodule, transrectal ultrasound-guided needle

nuclear membrane, fine chromatin and small but dis-

biopsy of the prostate was performed.

tinct nucleoli. The cytoplasm was clear to pale
eosinophilic, filmy, and abundant(Fig. 1, inset). These

Cytologic Findings

cytologic features were similar to benign prostatic
hypertrophy. Some clusters showed several small lumi-

The pulmonary aspirate showed a moderately cellu-

nal structures within the sheets, resembling a cribriform

lar smear composed of cohesive clusters of epithelial

arrangement(Fig. 2). Cytologic atypia was not conspicu-

cells. The smear background was clean without necro-

ous, and areas resembling more conventional acinar

sis or secretory materials such as mucin. Singly scat-

adenocarcinoma of Gleason's grade 3 or 4 were not

tered cells were not observed. Most cellular aggregates

present in these smears.

were flat monolayer sheets of variable size with sharp
borders. Bigger sheets had more irregular branching
like pseudopapillae. The periphery of the sheets partly
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Fig. 2. Cytologic findings of pulmonary nodule. These broad
irregular shaped sheets show some luminal structures, indicating complicated glandular structures (Papanicolaou stain).

Histologic Findings in the Prostate

Fig. 3. Histopathologic findings of prostate needle biopsy. In
pseudohyperplastic adenocarcinomatous component, filiform or
complicated branching papillae of tall columnar cells are
noted. These papillary structures are complicated by frequent
fusion and bridging. (Inset) High power view of the tumor cells
shows monotonous small round nuclei, identical to those of
pulmonary nodule.(H&E).

Eight out of 12 cores had foci of adenocarcinoma.
There was mixture of Gleason's grade 3, grade 4, and

cells did not show distinct nucleoli(Fig. 3, inset). The

pseudohyperplastic components, which represented

morphology was very similar to that of benign hyper-

about two thirds of the tumor volume. The pseudohy-

plastic glands in the vicinity. However, the tumor

perplastic component showed tall filiform papillae and

seemed to be more hyperplastic, with a more elongated

infoldings of tall columnar cells, small round basal

papillae and infoldings, close packing without interven-

nuclei, and abundant pale eosinophilic cytoplasm,

ing stroma, and larger glands than in benign nodular

identical to those in the pulmonary aspirate(Fig. 3).

hyperplasia(Fig. 4A). Immunohistochemistry for basal

Cytologic atypia was very limited. Close inspection

cells were uniformly negative(Fig. 4B).

revealed distinct but not prominent nucleoli, and some

A

B

Fig. 4. (A) Histopathologic findings of prostate needle biopsy. The neoplastic glands of pseudohyperplastic adenocarcinoma are
large and closely packed or compact with elongated papillae. (B) Immunohistochemical staining for 34E12. Pseudohyperplastic
component shows complete loss of basal cells. (Immunohistochemical stain).
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DISCUSSION

be very difficult or even impossible as there are no
cytological descriptions of pseudohyperplastic prostatic

Pseudohyperplastic prostatic adenocarcinoma is a

adenocarcinoma. Herein we describe a case of metasta-

adenocarcinoma.3-4

tic pseudohyperplastic prostatic adenocarcinoma. In the

Its close resemblance to benign hyperplastic glands

pulmonary aspirate of the present case, immunostain-

makes diagnosis difficult. In a retrospective review of

ing was not possible because the aspirated material was

150 cases of benign nodular hyperplasia, Arista-Nasr et

very limited. Without information of prostate cancer his-

al. found two cases (1.3%) of pseudohyperplastic ade-

tory, a highly cellular smear but very bland architectural

nocarcinoma.5

The recognition of this pattern is based

pattern and nuclear cytomorphology make diagnosis

on the architectural pattern of numerous closely packed

very difficult. Most aspirated samples were flat mono-

glands as well as nuclear features more typical of carci-

layered sheets without the three-dimensional clusters

noma, and a lack of basal cells in immunohistochem-

usually seen in epithelial malignancy. The smear

istry. However, in most cases, the diagnosis of adeno-

showed a honeycomb pattern of evenly spaced tumor

carcinoma is not problematic because it is usually

cells with monotonous, centrally located nuclei, ample

admixed with or in transit to ordinary acinar adenocar-

amounts of cytoplasm, and distinct cytoplasmic bor-

cinoma in the vicinity, and high power examination of

ders. The irregular, long branches protruding from

these hyperplastic glands allows identification of cyto-

these flat sheets corresponded to elongated papillary

malignant. 3-6

infoldings of pseudohyperplastic adenocarcinoma.

Pseudohyperplastic adenocarcinoma, despite its

Together with en-profile views of tall columnar cells

benign-looking morphology, can exhibit aggressive

with basal nuclei seen in the border of larger sheets, the

behavior such as extraprostatic extension or metastasis.

tumor cells were very similar to mucin-containing

rare histologic variant of prostatic

logic atypia to classify them as

Fine needle aspiration cytology is so rarely per-

columnar cells in mucinous cystadenoma or adenocar-

formed in the prostate that there is little chance to

cinoma.8 The smear background was very clean with-

examine cytologic smears of prostate cancer or prostat-

out mucinous or other amorphous materials. Tumor tis-

ic nodular hyperplasia. However, fine needle aspiration

sue with tall columnar cells and a clear cytoplasm could

cytology still plays a major role in the detection of

also be differentiated. Clear cell carcinomas of low

In addition to cytologic fea-

nuclear grade often show naked nuclei due to dissolu-

tures, immunostaining for prostate specific antigen

tion of cytoplasmic lipids by alcohol, and show single

(PSA) and prostate acid phosphatase (PAP) is helpful

scattered cells as well as small clusters.9 Benign clear

for diagnosing metastatic prostate cancer. In a review of

cell tumors of the lung contain large polygonal or spin-

50 cases of secondary prostatic adenocarcinoma, Mai et

dle-shaped cells and do not show glandular or luminal

al emphasized immunostaining and did not describe

structures.10

metastatic prostate

cancer.7

unique detailed cytologic feature of metastatic prostatic

At high power, the tumor cells showed distinct but

adenocarcinoma, probably due to the variability of dif-

not large or prominent nucleoli and evenly fine nuclear

ferentiation and architectural patterns. They found 12

chromatin. The nuclear membrane was thin and deli-

cases that were not reactive to PSA or PAP, including

cate. In low grade prostatic adenocarcinoma, the pres-

small cell carcinomas, carcinomas with hormonal thera-

ence of nucleoli is an important feature in distinguish-

py, and poorly differentiated

adenocarcinomas. 7

ing neoplastic glands from hyperplastic glands.

When pseudohyperplastic patterns of adenocarcino-

However, some tumor cells in this case did not show

ma are encountered in the metastatic work-up and no

distinct nucleoli. The primary prostatic adenocarcinoma

immunohistochemistry is available, the diagnosis may

also showed the same morphology. In previous
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reports, nuclear features were more typical of carcinoma, but in the present case, the pseudohyperplastic
component showing cytologic atypia focal in the pro-

2.

static biopsy. The rather bland nuclear morphology in
the cytologic sample of pulmonary aspirate indicates

3.

that the aggressive behavior of this variant are not related to the cytologic appearance. The aggressive behav-

4.

ior of this tumor requires an intermediate grade classification.6 Cytology in the prostate gland alone might not

5.

allow differentiation from benign nodular hyperplasia
without immunostaining. It is very important to be
aware of pseudohyperplastic prostatic adenocarcinoma

6.

in the metastatic work-up of unknown primary sites.
In summary, we describe an unusual cytology case
of metastatic pseudohyperplastic prostatic adenocarci-

7.

noma in the pulmonary aspirate of a 75-year-old man.
The presence of very large, flat, monolayered sheets
without singly scattered cells or naked nuclei in the

8.

background, no associated necrosis or secretory materials, and elongated papillary branching, all reminiscent
of benign nodular hyperplasia, can be cytologic feature

9.

of pseudohyperplastic prostatic adenocarcinoma.
10.

gland into the 21st century: a tribute to Torsten Lowhagen.
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