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Case Report

An 81-year-old male presented in
July 2002 with newly diagnosed
prostate cancer. The patients
pertinent medical history dates back
to 1997 when a mildly elevated
prostate specific antigen (PSA) was
noted. The patient began having
symptoms of prostatism which
eventually progressed to acute
urinary obstruction in October
2000. The prostate was enlarged
(>150 g, estimated by ultrasound).
He was treated with a retropubic
prostatectomy. One hundred grams
of benign prostatic tissue was
removed. Noevidenceof malignancy
was found in the surgical specimen.
Urinary ~ symptoms  improved
and the PSA was measured at
5.2 ng/mL several months after
surgery. The patient experienced

an episode of gross hematuria
21 months after the surgery. The
serum PSA was elevated at that time
to 15.3 ng/mL. A cystoscopy was
attempted, but was abandoned due to extrinsic compression.
A transurethral resection of the prostate (TURP) was
performed to relieve the urinary obstruction. Pathological
review of the TURP specimen revealed extensive involvement
with high-grade adenocarcinoma of prostate (approximately
70% of tissue) with ductal-type histology. Histologic features
included malignant cells growing with villoglandular and
cribriform architecture, along with foci of comedonecrosis.
Cellular morphology demonstrated high-grade cytologic
abnormalities including anisocytosis, anisonucleosis, elevated
nuclear:cytoplasmic ratio and prominent, eosinophilic
nucleoli. Mitotic activity with abnormal mitotic forms
was present. Immunohistochemical stains were performed
to confirm prostatic origin: cytokeratin-20 and 34BE12
cytokeratin were negative; cytokeratin-7, PSA, prostatic
acid phosphatase (PAP), and androgen receptor (AR) were
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Figure 1. Examples of ductal and acinar adenocarcinoma of the prostate. Standard hematoxylin and eosin stain-
ing of samples representing papillary (A) and cribriform (B) ductal carcinoma. Sections of typical acinar
adenocarcinoma pattern, Gleason pattern 3 (C and D), are shown for comparison.

positive. An abdominal and pelvic computed tomography
scan revealed multiple enlarged pelvic lymph nodes (the
largest measured at 1.6 x 1.2 cm) and an enlarged prostate
(5% 4.5 x 4.4 cm) with a volume estimated at 50 g. A
bone scan showed no evidence of metastatic disease. The
final pathologic diagnosis was ductal adenocarcinoma of
the prostate.

Discussion

This case of prostate cancer presenting less than 2 years after
a large volume of prostate tissue was removed for benign dis-
ease highlights a number of important considerations in the
diagnosis and treatment of patients with this variant form of
prostate cancer.

Prostatic ductal adenocarcinoma is a rare histologic subtype
with a reported incidence of less than 1% of all prostate
cancers."” Morphologically, prostatic ductal cancers are de-
scribed as malignant glandular structures lined by stratified
columnar epithelium with either a papillary or cribriform
pattern (Figure 1).!%4 Both patterns may be present in the
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same tumor (as in this case), but usually one pattern predom-
inates. Occasionally, luminal necrosis is observed. Ductal car-
cinomas typically have high-grade histology and are centrally
located in large ducts near the intraprostatic urethra."*>!° In
contrast, typical (acinar) prostatic carcinomas manifest with
varying degrees of gland/acinar formation and a lower-grade
cytologic appearance. As acinar carcinomas typically arise
from the lateral regions of the prostate, stromal elements are
often closely associated with the cancerous glands. The aci-
nar pattern is notable for various degrees of abortive gland
formation with admixed stromal tissue (Gleason 3 or 4) or a
diffuse, infiltrative process (Gleason 5)."

The dissue of origin for ductal adenocarcinoma of the pros-
tate has been a source of controversy since its first reported
description in 1967.° Melicow and colleagues®'? described
tumors arising from the area of the prostatic verumontanum
(prostatic utricle) which appeared histologically similar to en-
dometrial adenocarcinoma of the uterus. Ductal adenocarci-
nomas often appear as a tumor mass which protrudes into the
urethral lumen from ducts at or near the utricle on cystos-
copy and located centrally in prostatectomy specimens. As the
verumontanum is an embryologic remnant of the miillerian
ducts, Melicow and Pachter hypothesized that cancer arising
from the area of the prostatic utricle were derived from ma-
lignant degeneration of the remnant miillerian tissue, which
was supported by some case reports.>'>"> However, more so-
phisticated examination of ultrastructural characteristics and
additional refinements in histochemical techniques have led
to a consensus opinion that ductal adenocarcinoma of the
prostate is a morphologic variant of the more common aci-

nar adenocarcinoma.®”'%-

2 As in this case, ductal carcinomas
typically express immunohistochemical markers of prostatic

tissue including cytokeratin 7, PSA, PAD and AR.

The diagnosis of ductal adenocarcinoma of the prostate gen-
erally depends on the histologic appearance of large glandular
structures in association with stratified columnar epithelium
in a centrally located tumor.! In many cases, the more com-
mon acinar carcinoma is found along with the ductal ad-

13615161824 Thig association supports the hy-

enocarcinoma.
pothesis that ductal adenocarcinoma is not a unique type of
prostate cancer, but rather a morphologic variant of the usual
acinar prostate carcinoma extending into the proximal pros-
tatic duct tissue. Bock and Bostwick'® questioned if the typi-
cal histologic features of papillary and cribriform architecture
were sufficient to diagnose ductal adenocarcinoma by study-
ing a series of whole-mount prostatectomy specimens selected
for a diagnosis of acinar adenocarcinoma. Foci with typical
“ductal” features were found in the peripheral zone more
commonly than expected (17 of the 338 cases). They con-
clude that cribriform and papillary architecture is not unique
to ductal carcinomas and suggest that the term should be used
only for tumors limited to the large periprostatic ducts.'®

Other investigators propose that ductal carcinoma of the
prostate should be considered as a distinct pathologic entity.
Aside from the unique pathologic appearance, they cite the
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observations that the standard grading system does not ap-
propriately predict the clinical behavior of these tumors.***
Although many of these tumors may be classified with a
Gleason score of 3 according to the original grading scheme,
pathologists now generally assign a Gleason score of 4 to this
pattern.' In addition, studies suggest that this variant may
possess a unique biologic behavior. A recent report suggests
that while most ductal adenocarcinomas secrete PSA, they
may be more likely to produce unusual serum markers such
carcinoembryonic antigen (CEA).® The significance of these
observations are poorly understood due to the small numbers
of cases reported from any one institution.

The present case also highlights the importance of the zonal
anatomy of the prostate. Anatomically, the prostate may be
divided into central, transition, and peripheral zones. The
transition zone includes the glandular tissue proximal to the
ejaculatory ducts of the intraprostatic urethra which com-
prises a small amount (5-10%) of the tissue in a normal-
sized prostate.”” The majority of prostate adenocarcinomas
arise from the peripheral zone (70%), with a minority of cas-
es arising from the transition (approximately 20%), or cen-
tral zones (1-5%).% Benign prostatic hypertrophy is caused
by the disproportionate growth of tissue from the transition
zone. In this case, it is likely that the retropubic prostatec-
tomy removed the enlarged tissue (adenoma) from the tran-
sition zone without sampling of the central and peripheral
zones, which potentially may have harbored adenocarcino-
ma. It is not possible to determine if cancer was present at the
time of retropubic prostatectomy or if it developed in the in-
tervening 21 months. However, the high-grade histology and
rapid increase in serum PSA implies that a small amount of
adenocarcinoma was present at the time of retropubic pros-
tatectomy which rapidly progressed to produce symptomatic
obstruction less than 2 years after the procedure.

The clinical presentation of ductal carcinoma may also be
differentiated from acinar carcinoma. As with acinar pros-
tate cancer, ductal adenocarcinoma affects elderly men.
However, ductal adenocarcinomas more commonly present
with local obstructive or irritative symptoms such as acute
urinary obstruction and hematuria."*® This is consistent
with the central location of these tumors. In contrast, most
patients with acinar carcinomas are diagnosed by asymp-
tomatic increases in PSA or, less commonly, a nodule ap-
26 The exophytic growth into the urethra
accounts for the clinical presentation of obstruction and

preciated on exam.

hematuria seen in some series." The majority of patients
also had enlarged or hardness of the prostate on digital rec-
tal exam rather than nodularity, consistent with the deep
central location of primary tumors. This case highlights the
nature of the obstructive symptoms which are a hallmark of
the ductal variant as both hematuria and urinary obstruc-
tion were noted within 2 years after the removal of a large
amount of prostatic tissue.

The natural history of ductal adenocarcinomas typically mir-
rors that of acinar carcinomas with a tendency to involve con-
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tiguous lymph nodes and the axial skeleton. However, some
series suggest that ductal adenocarinomas exhibit a greater
tendency to spread to unusual visceral sites such as lung, liver,
and brain."® In addition, a series of ductal adenocarcinomas
have recently been reported which describes the unusual
spread by local extension to the testes and penis.® The treat-
ment for ductal adenocarcinoma is generally no different than
acinar prostate cancer ***°?2 Some studies suggest that ductal
adenocarcinoma displays a greater propensity for extracapsular
spread and may be less responsive to standard systemic thera-
pies.421:2227 However, other studies observe increased respon-
siveness to local and systemic therapy (including androgen-
deprivation therapy and cytotoxic chemotherapy), despite the
high-grade cytologic appearance and the occurrence of locally
advanced or systemic disease.>*”'#%3% Millar et al® suggest
that the differences in survival may be determined primarily
by the coexistent acinar elements. This is consistent with the
observation by Greene et al*! that malignancies arising in the
transition zone may have less malignant potential than those
that arise in the peripheral zone. Therefore, treatment recom-
mendations typically do not change with the diagnosis of
ductal adenocarcinoma. However, careful follow-up is needed
for patients with ductal adenocarcinoma with particular at-
tention directed for the development of early metastasis to
bone or other visceral sites and the potential use of alternative
tumor markers such as CEA.

Conclusion

Ductal adenocarcinoma of the prostate is an important variant
form of prostate cancer. Historically, ductal carcinomas were
thought to derive from miillerian remnant tissue, but the cur-
rent consensus is that ductal carcinomas represent a distinct
morphologic growth pattern of the common acinar carcinoma
growing into the proximal prostatic duct tissue. Controversy
exists as to the exact pathologic criteria for the diagnosis of
ductal adenocarcinomas. However, the tissue of origin must be
differentiated from other epithelial primary sites, most notably
the urinary bladder. A pure ductal pattern is exceedingly rare
as most cases occur with a coexistent acinar adenocarcinoma.
The presentation of ductal adenocarcinoma is notable for the
early occurrence of urethral obstructive and irritating symp-
toms owing to the central location of the tumors. A divergence
of opinion exists as to the natural history of ductal adeno-
carcinomas. Some studies suggest ductal carcinomas exhibit
a clinically aggressive phenotype. Other studies suggest that
despite the high-grade histology, ductal carcinomas may be
mote responsive to standard treatments. There are a number
of reports of ductal carcinomas exhibiting an unusual pattern
of metastatic spread to visceral sites such as penis, testes, and
lungs, in addition to the more common spread to bone. More
specific criteria are needed to codify the pathologic diagnosis
and outcomes for patients with ductal adenocarcinoma to bet-
ter establish if treatment recommendations should be changed
based on this variant of prostate cancer.
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Review
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Ductal adenocarcinoma (variously referred to as endometrial
carcinoma of the prostate, adenocarcinoma with endome-
trioid features, or papillary carcinoma of the prostate) is a
variant of “garden variety” acinar adenocarcinoma that has a
confusing but interesting pathobiology. The case study by
Shazer et al describes an elderly male who presents with he-
maturia after prior prostatectomy and is found at cystoscopy
to have significant obstruction. TURP then documented the
presence of high-grade carcinoma in the periurethral tissues
with features suggesting cribriform growth pattern and im-
munohistochemical studies confirmed that the tumor was of
prostatic origin.

Determining the prostatic or bladder origin of intraurethral
and periurethral tumors is of paramount importance, as treat-
ment options and expected prognosis differs substantially.

As described by Shazer et al, ductal carcinoma maintains
the expression of all the hallmark proteins of acinar pros-
tate carcinoma and yet appears histologically distinct. The
term “endometrial” is a misnomer, as the tumor is clearly of
prostatic origin, but it aptly describes the pattern of papil-
lary or cribriform projections lined with stratified columnar
epithelium which often fill the periurethral prostatic ducts.
These tumors are often described as having a prominent
intraurethral or periurethral component, leading to hema-
turia or obstructive symptoms. It is this propensity for an
intraurethral component that likely leads to its recognition
on pathologic evaluation as distinct from acinar carcinoma.
Ductal carcinoma is said to be a rare variant, comprising
0.2-0.8% of prostate carcinomas.' Interestingly, Bock and
Bostwick? studied 338 whole-mount radical prostatecto-
my specimens in which peripheral zone acinar adenocar-
cinoma had been found. They then searched specifically
for a ductal carcinoma component, and found that 5% of
all specimens contained a significant proportion of ductal
adenocarcinoma, solely involving the periphery. The co-
existence of ductal carcinoma with acinar adenocarcinoma
in all specimens led these authors to argue that ductal ad-
enocarcinoma is not distinct from acinar carcinoma but is
a histologic variant with a greater propensity for papillary
and cribriform growth patterns, and that its biology does
not differ significantly from acinar carcinoma. Other au-
thors have found that the prognosis associated with ductal
carcinoma is either better, worse or similar to acinar carci-
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noma.’® The limited number of cases in most studies and
the lack of correlation with patients matched for stage and
tumor grade suggest that additional studies similar to those
of Bock and Bostwick, with the addition of adequate risk
stratification and long term follow-up, may be the only way
to determine if ductal carcinoma carries any prognostic sig-
nificance beyond its assignment of Gleason score of 4. An
intriguing report from Tu et al® raises the possibility that
the ductal component may have a propensity for metastasis
to the penis and testicle, as 7 of 8 patients with prostate
cancer metastatic to those sites had ductal histology. Pa-
tients in this series had a median survival of 66 months after
initiation of androgen deprivation, suggesting that survival
was similar or better compared to patients with advanced
acinar carcinoma treated with androgen deprivation. We
do not know how the case study patient was subsequently
treated for his apparent node-positive disease, but presum-
ably androgen deprivation was the principal intervention.
There are no case series discussing alternative approaches
to the treatment of this disease that utilize more aggres-
sive interventions such as early chemotherapy or adjuvant
radiotherapy. Therefore, the standards of androgen depri-
vation, radiation therapy and prostatectomy for hormone-
naive tumors and chemotherapy for androgen independent
disease remain the principal means of treatment.

The majority of evidence presented by Shazer and others
suggests that ductal carcinoma is a histologic variant of aci-
nar carcinoma of the prostate rather than a distinct patho-
logic entity. In this context, the treatment for patients with
this tumor should reflect the expected outcome for acinar
adenocarcinoma based on PSA, Gleason score and clinical
staging. Although these tumors may present with a higher
likelihood of T3 or T4 disease, prostatectomy or radio-
therapy are still reasonable treatment options for clinically
localized disease and there is still significant potential for
cure with local therapy. Numerous series have documented
significant and prolonged responses to androgen depriva-
tion, even in the face of atypical metastatic spread and lo-
cally aggressive disease. Therefore, our standard approaches
to clinically localized and metastatic disease should continue
to be considered for patients who are found to have ductal
carcinoma of the prostate.
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