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Case Report

De novo large cell neuroendocrine carcinoma of the
prostate gland with pelvic lymph node metastasis: a
case report with review of literature
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Abstract: Neuroendocrine (NE) differentiation in prostate carcinomas can be seen in two settings: as a focal finding
in conventional acinar adenocarcinoma, identifiable by immunohistochemical staining, or as a primary NE tumor
of the prostate gland, such as carcinoid, small cell carcinoma, or large cell NE carcinoma. Of particular interest is
the large cell NE carcinoma, which had been previously reported in isolated cases or in limited case series. In this
report, we describe a case of a large cell NE carcinoma diagnosed in a 48-year-old man who presented with difficulty
in voiding and urine retention. A cystoscopy revealed an enlarged, elongated prostate with an intra-urethral obstruct-
ing mass in the prostatic urethra. Subsequently, a transurethral resection of prostate (TURP) was performed at an
outside hospital under the clinical diagnosis of benign prostatic hyperplasia (BPH). Microscopic examination of the
TURP specimen revealed several foci of low-grade transitional-zone-type adenocarcinoma corresponding to Gleason
score 5 (3 + 2), and a focus of high-grade large cell NE carcinoma. Concurrent x-ray computed tomography scans of
the chest, abdomen, and pelvis demonstrated an enlarged left pelvic lymph node, which was biopsied and the pa-
tient was diagnosed with metastatic large cell NE carcinoma. He subsequently underwent 8 cycles of neoadjuvant
chemotherapy with Lupron, a laparoscopic robotic-assisted radical retropubic prostatectomy, and pelvic lymphad-
enectomy. He died of widely metastatic prostatic carcinoma with leptomeningeal metastases 13 months after radi-
cal prostatectomy. Here, we present a rare case of large cell NE carcinoma with a review of the published literature.
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Introduction has been described only in a handful of case
reports. Moreover, these reports mostly outline
instances of recurrent, previously-treated pros-
tatic adenocarcinoma, while reports of de novo
large cell NE carcinoma have been limited. For
example, Evans et al. reported seven cases of

large cell NE carcinoma of the prostate, of

Prostatic adenocarcinomas may often exhibit
focal neuroendocrine (NE) differentiation when
stained with NE markers [1, 2]. However,
tumors with both morphologic NE features and
immunohistochemical evidence of NE differen-

tiation, also called NE carcinomas, are rare [3].
Of these NE tumors of the prostate, most are
classified as small cell carcinomas or carcinoid
tumors. Importantly, foci of NE differentiation
present in classic prostatic adenocarcinomas
are associated with worsened clinical progno-
sis, with studies indicating that the NE tumor
cells influence angiogenesis and lead to a poor
response to early treatment [4].

Although well described in the lung, the large
cell NE carcinoma of the prostate is rare and

which six patients had a history of adenocarci-
noma that was previously treated with hormone
therapy, and only one patient was diagnosed
with a de novo tumor [5].

In the present report, we describe a case of a
de novo large cell NE carcinoma in a patient
who was initially diagnosed with a benign pros-
tatic hyperplasia (BPH) after presenting with
symptoms of urinary retention. Following trans-
urethral resection of prostate (TURP), micro-
scopic analysis of the mass demonstrated sev-
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Figure 1. (A) Lymph node biopsy exhibited a poorly differentiated cohesive epithelial tumor consistent with meta-
static carcinoma (100 x). (B) Strong and diffuse positivity for CD56 demonstrates neuroendocrine differentiation in
the metastatic carcinoma presented in (A) (100 x).

eral foci of transition-zone-type adenocarcino-
ma and a focus of large cell NE carcinoma.
Moreover, a subsequent staging work up
detected an enlarged left pelvic lymph node
that was biopsied to confirm the diagnosis of
metastatic large cell NE carcinoma.

Case presentation

A 48-year-old man presented with difficulty in
voiding and severe urinary retention for a peri-
od of two weeks, which required catheteriza-
tion prior to admission to the hospital. His med-
ical history included hypertension, bilateral
orchidopexy for torsion 26 years prior to pre-
sentation, and prostate cancer diagnoses in his
father and grandfather, both of whom were
diagnosed at the age of 72. A cystoscopy was
performed and revealed an enlarged, elongat-
ed prostate with an intra-urethral obstructing
mass in the prostatic urethra. The clinical
impression was BPH, and a TURP procedure
was subsequently performed at an outside
hospital. Microscopic examination of the TURP
specimen showed several foci of transition-
zone-type adenocarcinoma of the prostate with
Gleason score 5 (3 + 2), and a separate small
focus of large cell NE carcinoma.

A computed tomography scan (CT scan) of the
chest, abdomen, and pelvis was performed
and revealed an enlarged left pelvic lymph
node. The lymph node was biopsied and micro-
scopic evaluation confirmed the presence of
metastatic large cell NE carcinoma. The patient
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underwent 8 cycles of neoadjuvant chemother-
apy (Taxol, VP-16, and cisplatin) in combination
with Lupron, followed by a laparoscopic robotic-
assisted radical retropubic prostatectomy and
pelvic lymphadenectomy. His prostate-specific
antigen (PSA) levels were less than 0.1 ng/mL
when measured at three different times post-
surgery. The patient was last examined in the
clinic one year after the surgery and was
discharged to hospice care due to widely
metastatic prostatic carcinoma with lepto-
meningeal metastases. He passed away 13
months after the radical retropubic prosta-
tectomy.

Pathologic findings

The high-grade carcinoma cells were arranged
in solid nests and trabeculae, relatively large,
and characterized by moderate amounts of
eosinophilic cytoplasm and oval or round nuclei
with stippled chromatin, a hallmark of NE
features.

Histologic examination of the biopsied left pel-
vic lymph node revealed a metastatic NE carci-
noma with solid and trabecular nests of tumor
cells without gland formation, replacing the nor-
mal lymph node architecture. The tumor cells
possessed nuclei with “salt and pepper”-
appearing chromatin, occasional prominent
nucleoli, and moderate amounts of eosinophilic
cytoplasm that was morphologically consistent
with large cell NE carcinoma (Figure 1A).
Further immunohistochemical analysis demon-
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Figure 2. (A) A low power view of the prostatectomy specimen demonstrates an infiltrative tumor composed of solid
nests and trabeculae (40 x). (B) NE tumor comprised of irregular infiltrative trabeculae with surrounding desmo-
plasia (100 x). (C) Tumor cells showing strong membranous staining for neuroendocrine marker synaptophysin
(200 x). (D) Tumor cells demonstrate membranous positivity for CD 56. (E and F) Tumor cells are negative for the
expression of prostatic lineage markers PSA (E) and PAP (F).

strated that the tumor cells expressed CD56 are both prostatic markers. Thus, the morpho-
(Figure 1B), chromogranin, and synaptophysin, logic and immunohistochemical analyses were
but were negative for the expression of PSA consistent with the diagnosis of metastatic
and prostatic acid phosphatase (PAP), which large cell NE carcinoma of the prostate. The
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patient received 8 cycles of neoadjuvant che-
motherapy with Lupron, followed by a radical
prostatectomy with pelvic lymphadenectomy.

The prostatectomy specimen consisted of a
prostate with attached bilateral seminal vesi-
cles, which weighed 40 g in toto, while the pros-
tate itself weighed 36 g. Whole-mount histo-
logical examination of the prostate revealed a
tumor measuring 3.8 cm in its largest dimen-
sion, which showed extensive treatment-relat-
ed changes. The viable areas comprised
approximately 30% of the total tumor volume.
The tumor was composed of an infiltrating
crushed NE carcinoma arranged in solid nests,
trabeculae, and single infiltrating cells (Figure
2A), which involved both the right and left pos-
terior halves of the peripheral zone with multi-
ple tumor foci in the apical portion of the pros-
tate gland. A desmoplastic reaction (Figure 2B)
and multifocal perineural and lymphovascular
invasion were noted. The tumor cells were
large, with a visible amount of cytoplasm and
occasionally prominent nucleoli. Atypical mito-
ses were numerous and accounted for more
than 20/10 high power fields (HPFs). Small cell
carcinoma or microacinar adenocarcinoma
components were not observed. The left semi-
nal vesicle showed NE carcinoma infiltration in
the muscular wall, but the right seminal vesicle
was free of tumor, although NE carcinoma infil-
tration into the perivesicular fibroadipose tis-
sue and associated lymphovascular invasion
were noted.

Seven lymph nodes were identified in the right
and left pelvic lymph node dissection speci-
mens, and two were positive for metastatic NE
carcinoma. The tumor morphology was similar
to that seen in the prostate gland, and the larg-
est metastatic tumor deposit measured 2.0 cm
and exhibited focal extranodal extension. Other
findings noted in the prostate included high-
grade prostatic intraepithelial neoplasia
(HGPIN), atrophy, urothelial and squamous
metaplasia, and incomplete basal cell hyper-
plasia associated with neoadjuvant treatment.

Immunohistochemical analysis of the tumor
revealed strong diffuse membranous expres-
sion of CD56, and cytoplasmic expression of
chromogranin and synaptophysin (Figure 2C
and 2D). Moreover, the tumor cells lacked the
expression of PSA and PAP (Figure 2E and 2F).
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The final diagnosis was large cell NE carcinoma
of the prostate architecturally consistent with
Gleason score 10 (5 + 5), with pelvic lymph
node metastases.

Discussion

Large cell NE carcinoma of the prostate is rare
and has been previously described only in iso-
lated case reports, with the largest case series
presented by Evans et al. [5]. Although not
included in the 2004 World Health Organization
(WHO) classification, large cell NE carcinoma
has been considered a variant of prostatic car-
cinoma [6], and was shown to have features
similar to pulmonary large cell NE carcinoma,
which was first presented by Travis et al. in
1991 [7]. Per the WHO criteria, pulmonary large
cell NE carcinoma is defined by three features,
which have also been adapted for the charac-
terization of large cell NE carcinomas of the
prostate [5]. First, these tumors must contain a
high-grade lesion with a mitotic rate greater
than 10 mitoses per 10 HPFs and accompany-
ing large necrotic zones [8]. Secondly, the mor-
phologic classification should identify NE archi-
tecture at a low-power magnification, including
organoid nests, palisading, rosettes, trabecu-
lae, and large tumor cells that exhibit promi-
nent nucleoli, vesicular clumped chromatin,
and abundant cytoplasm. Lastly, the tumor
cells should express at least one NE marker
other than neuron-specific enolase (NSE) [8].

Seven cases of large cell NE carcinomas of the
prostate have been previously reported in the
largest case series, with six of these recorded
in patients who had a history of adenocarcino-
ma treated with hormone therapy [5]. In this
series, the mean age was 67 years, with a
range of 43 to 81 years [5]. The patient we
describe herein was 48 years old and had a
previous diagnosis of transition-zone-type con-
ventional adenocarcinoma (Gleason score 5)
with a large cell NE carcinoma component (as
per the pathology report from a referring insti-
tution). He had not been previously treated with
hormonal therapy or chemotherapy, but subse-
quently received neoadjuvant and hormonal
therapies followed by a definitive radical
prostatectomy.

Although the exact etiology of NE differentia-
tion arising in patients with conventional ade-
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nocarcinoma who were treated with hormonal
therapy has not been well defined, it has been
hypothesized that androgen deprivation can
cause transdifferentiation of the carcinoma
cells into androgen receptor-negative, B cell
lymphoma-2 (bcl-2)-negative NE cells [5, 9, 10].
Moreover, the NE cells are thought to lack
androgen receptor expression and play a regu-
lator role in proliferative and secretory activity
of prostatic glandular epithelium [5]. As previ-
ously stated, the largest case series describing
large cell NE carcinoma of the prostate identi-
fied that six of the seven patients were previ-
ously treated with androgen deprivation thera-
py. In the present case, the patient had not
received prior hormonal therapy. However, it is
of note that this patient had undergone a bilat-
eral orchidopexy 26 years prior to presentation,
as a result of testicular torsion. Therefore, it
effectively placed him into an androgen-
deprived state and may have played a role in
the development of the NE prostatic tumor.

Another interesting aspect of our case is the
fact that the patient was relatively young at the
time of diagnosis, compared to the patients
described in all other reported cases. The
advanced disease stage and earlier presenta-
tion may be accredited to the prolonged func-
tional androgen deprivation, although the
patient also had a strong family history of pros-
tate cancer. The initial microscopic examina-
tion of the TURP specimen revealed a relatively
common microacinar adenocarcinoma that
corresponded to Gleason score 5, along with a
single focus of NE carcinoma. However, subse-
quent examination of the radical prostatectomy
specimen demonstrated only the NE carcinoma
in the absence of a glandular component. This
phenomenon may be explained by its total
eradication during TURP or by the administra-
tion of neoadjuvant hormonal therapy subse-
quent to the metastatic carcinoma diagnosis.

Although strongly associated with androgen
deprivation therapy, studies show that it may
be possible for NE carcinoma to arise de novo,
as in our case. For example, animal studies of
prostate cancer have shown a direct malignant
transformation of resident prostatic NE cells
[10]. Based on our experience, we concur with
this theory, but emphasize that our patient
underwent a bilateral orchidopexy, which culmi-
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nated in a functional state of decreased
androgens.

In spite of the fact that this particular case had
an initial TURP that showed an adenocarcino-
ma corresponding to Gleason score 5, pres-
ence of a large pelvic node infiltrated with met-
astatic NE carcinoma presents an interesting
potential differential diagnosis. Had the
enlarged lymph node been noted in isolation,
or prior to the discovery of prostatic carcinoma,
the differential diagnosis would also have
included metastasis from another primary site,
such as the lung. Moreover, it is important to
note that, as in this case, large cell NE carcino-
ma of the prostate can be entirely negative or
display only focal positivity for prostatic origin
markers, such as PAP and PSA [6]. Therefore,
immunohistochemical staining for these mark-
ers, in the event that large cell NE carcinoma of
prostatic origin is suspected, should not neces-
sarily rule out a primary prostatic tumor.

There have been very few reports of large cell
NE carcinoma of the lung metastasizing to the
prostate [11, 12]. In both cases, the tumor cells
comprising the primary pulmonary lesion were
positive for thyroid transcription factor-1 (TTF-
1), which is helpful in confirming the pulmonary
origin of the primary tumor. In our case, the
prostatic tumor was negative for TTF-1, and the
bulk of the tumor was located in the prostate
gland, occupying approximately 40% of the
gland volume. Furthermore, no concomitant
lung lesion was identified on CT scan of the
chest, while CT of the pelvis revealed an
enlarged lymph node that was ultimately deter-
mined to be a regional lymph node metastasis.
Together, these findings effectively ruled out a
pulmonary large cell NE carcinoma that metas-
tasized to the prostate gland.

Finally, it is important to consider the possibility
of large cell prostatic NE carcinoma because its
prognosis is worse and treatment options differ
from other prostate tumor types [4, 5]
Specifically, it is possible that some large cell
NE carcinoma cases may have been misdiag-
nosed as poorly-differentiated adenocarcino-
mas. However, large cell NE carcinomas and
poorly-differentiated adenocarcinomas differ in
both prognosis and treatment. Therefore, when
a high-grade prostate carcinoma with organoid
appearance is identified on biopsy or resection
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specimens, we recommend that it be subjected
to further immunohistochemical analyses for
prostate-specific (PSA and PAP) and NE mark-
ers. This strategy will also help to create a data-
base of similar cases, which along with patient
outcomes, will enable a better understanding
of their biologic behavior. In summary, further
studies using standardized criteria and termi-
nology are needed to correctly document this
group of tumors [13].
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