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Prostate carcinoma with neuroendocrine differentiation successfully
treated by early detection with imaging examination
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Introduction: Clinicopathological features of neuroendocrine differentiation of prostate

carcinoma have not been totally clarified yet. It is known to be associated with poor

prognosis.

Case presentation: A patient with growing prostate-specific antigen was diagnosed

with prostate carcinoma and treated by laparoscopic prostatectomy. The pathological

examination revealed the neuroendocrine differentiation of the tumor. Early detection of

prostate carcinoma with neuroendocrine differentiation can be difficult due to its low

expression of prostate-specific antigen. The imaging examination contributed to the early

detection. In the follow-up period of 2 years, the patient remains cancer free.

Conclusion: Recently, the treatment options for prostate carcinoma have been

expanded. Precise assessment of immunohistochemical nature of the tumor may be

helpful for individualized decision-making.
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Keynote message

NED of prostate carcinoma is a diagnostic challenge due to its low expression of PSA. Addi-
tionally, the resistance to chemo-, radio-, and hormonal therapy narrows the therapy options.
We experienced a case of prostate carcinoma with primary NED which was successfully trea-
ted by surgery. Imaging examination was helpful for early detection of the carcinoma, and
immunohistochemical assessment may contribute to individualized decision-making.

Introduction

Focal NED of prostate carcinoma has been reported as a rare variant.1 NED is known for its
resistance to conventional hormone therapy, radiotherapy, and chemotherapy and is therefore
considered to be a negative prognostic factor.2,3 Early detection of these tumors might be
required in regard. Despite the frequency and possible impact on clinical outcome, there is no
consensus on its management. We present a case of prostate carcinoma with NED success-
fully treated by surgery.

Case presentation

A 69-year-old Asian man presented to the department of urology of our hospital due to
increasing PSA, growing from 1.765 ng/mL in the previous to 2.680 ng/mL in the presenting
year, pointed out in the annual checkup. We performed a TRUS: prostate volume was
28.4 mL and there was a clearly localized hypoechoic area in the left peripheral zone of the
prostate (Fig. 1a). MRI revealed the suspicion for prostate carcinoma (T2 low, diffusion-
weighted MRI high) in the identical area as in the TRUS (Fig. 1b,c). He neither had family
history of prostate, breast nor ovarian carcinoma.
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Transrectal prostate needle biopsy was performed. The
result was adenocarcinoma, Gleason score 4 + 4, in 3/14
cores. The clinical diagnosis was adenocarcinoma of the pros-
tate, cT2aN0M0.

Laparoscopic radical prostatectomy and left-sided obturator
lymph node dissection were performed. The pathological
diagnosis was adenocarcinoma of the prostate with NED,
Gleason score 4 + 3, ly0, v1, pn0, sv0, EPE1, RM0, N0(0/
4), and IDC-P (+). The main tumor, sized 20 mm, was
located in the left peripheral zone as shown in the imaging
(Fig. 2a). Venous invasion of tumor cells on the very left
basal side of the tumor was evaluated as EPE positive
(Fig. 2b).

HE staining showed clearly shaped rosette formations
inside the dominant tumor nests. Despite the malignant
pathology, necrosis and nuclear atypia were not prominent.
These phenomena suggest NED of the tumor cells (Fig. 3a,
b).

Consequently, we performed immunohistochemical stain-
ing with neural (synaptophysin, CD56), endocrine (chromo-
granin A), and proliferation markers (Ki67) (Fig. 3a–f).
About 40% of the tumor were positive for the neuroendocrine
markers. Ki67-labeling index was high in the area without
NED but low in the area with NED. Paradoxically, PSA
staining was negative for the tumor but positive for the rest
of the prostate.

Retrospectively, we reviewed the biopsy specimen and did
additional staining for neuroendocrine markers. In the biopsy
specimen, the corresponding rosette formation could be
detected. The immunohistochemical staining also showed
identical results as in the surgery specimen, that is focal posi-
tivity for synaptophysin, chromogranin A, CD56, and Ki-67
(Fig. 4a–e).

The patient has not received any adjuvant therapy. In the
regular follow-up, no recurrence nor metastasis have been
detected and his postoperative PSA remained <0.009 ng/mL
during the follow-up period of 2 years.

Discussion

Clinicopathological features of prostate carcinoma with NED
have not been totally clarified yet. Helpap et al. reported
NED as potent independent negative prognostic factor for
untreated, clinically organ-confined disease and intermediate
grade tumor.2 There are several reasons explaining the poor
outcome. First, growth-stimulating factor produced by neu-
roendocrine cells promotes the proliferation of the tumor.
Second, resistance to conventional hormone therapy, radio-
therapy, and chemotherapy contributes to increased aggres-
siveness caused by androgen receptor deficiency. Third, it is
difficult to make an early diagnosis due to the lack of reliable
biomarkers, in contrast to typical adenocarcinoma.2,3

(a) (b) (c)

Fig. 1 Imaging of the prostate. (a) TRUS of prostate, left peripheral zone suspicious for prostate carcinoma. (b) MRI of prostate, DWI, left peripheral zone suspi-

cious for prostate carcinoma. (c) MRI of prostate, DWI, left peripheral zone suspicious for prostate carcinoma, magnified.

(a) (b)

Fig. 2 LRP specimen EPE. (a) Macroscopy, arrow

( ) shows the site of EPE+. (b) HE, 940, arrow

( ) shows venous embolism of tumor cells in

extraprostate adipose tissue.
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In our case, PSA at the time of first visit counted
2.680 ng/mL, which is relatively low to suspect malignancy.
Screening for prostate carcinoma usually includes PSA
checkup, but imaging is not routinely recommended.4 Never-
theless, we decided to perform TRUS due to the PSA veloc-
ity. The TRUS and following MRI findings convincingly

pointed to the existence of malignancy and we performed the
prostate biopsy. This episode reconfirms the importance of
imaging examination, especially for early detection of atypi-
cal types of prostate carcinoma.

Radical prostatectomy and radiotherapy are currently the
main treatment options for organ-confined prostate carcinoma

(a) (b) (c)

(d) (e) (f)

Fig. 3 Prostate carcinoma, LRP specimen. (a) HE, 940. (b) HE, 9400, rosette formation. (c) Synaptophysin, 9400. (d) CD56, 9400. (e) Chromogranin A, 9400. (f)

Ki-67, 9400.

(a) (b) (c)

(d) (e)

Fig. 4 Prostate needle biopsy specimen. (a) HE, 910. (b) Synaptophysin, 910. (c) Chromogranin A, 910. (d) CD56, 910. (e) Ki-67, 910.
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depending on the risk category. Anti-androgen agents are fre-
quently applied additionally to radiotherapy as neoadjuvant
and adjuvant treatments, and in case of recurrence after sur-
gery or radiotherapy.4 In our case, the biopsy specimen was
initially diagnosed as pure adenocarcinoma. Our patient
belonged to a high-risk group due to his high Gleason score.

In this case, recommended treatment options are radiother-
apy, radiotherapy + androgen deprivation therapy, or radical
prostatectomy. In contrast to pure adenocarcinoma of the pros-
tate, NED is known for its resistance to hormone therapy and
radiotherapy.3 Radiotherapy may have higher risk for treatment
failure and surgery might have been the appropriate therapy in
his case. Nowadays, the treatment options for prostate carci-
noma are very complicated. Evaluating the character of the
tumor precisely at the time of initial diagnosis may be helpful
for deciding which treatment option to pursue.

At our institution, the biopsy specimen is usually stained with
HE. In the presenting case, we additionally requested immuno-
histochemical examination which revealed the existence of
focal NED changes. Retrospectively, atypical rosette formation
can be seen even in the HE staining of the biopsy specimen.
Screening all the biopsy specimens with neuroendocrine mark-
ers is neither reasonable nor recommended; however, in cases
with unusual findings, such as low PSA and architectural/cyto-
logical anomalies in HE, immunohistochemistry may lead to a
precise diagnosis. In 1994, Cohen et al. denied the correlation
between the existence of NED in needle biopsy specimens and
tumor progression. In their study, the object was limited to
patients who had received radical prostatectomy.5 Whether
NED in biopsy specimens may have an impact on prognosis if
treated by other options has not been researched yet.

Conclusion

Treatment options for prostate carcinoma have expanded
drastically in recent years. Though, patients’ physical status,
PSA, PSA doubling time, and Gleason score remain the
markers for prediction of clinical outcome.4 Immunohisto-
chemical findings rarely influence the initial decision-making.
Moreover, in many cases, the existence of NED is unknown
at this timing. Further research of NED in biopsy specimens
and its impact on clinical outcome in the current setting is
interesting and will contribute to the precise assessment of
the disease and more individualized decision-making.
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Editorial Comment

Editorial Comment to Prostate carcinoma with neuroendocrine differentiation
successfully treated by early detection with imaging examination

Prostate carcinoma with neuroendocrine differentiation
(NECAP) is thought to be a highly malignant subtype of cas-
trate-resistant prostate cancer (CRPC) associated with resis-
tance to androgen deprivation therapy (ADT), where cancer
cell results in the transdifferentiation into NECAP phenotype
as a sequel to prolonged ADT use. Usually, prostate-specific
antigen (PSA) excretion from the NECAP tissue is scarce,
making initial detection by PSA screening test complicated. In
this case, Kobayashi et al. could diagnose potential prostate
cancer with extremely low PSA value using conventional mag-
netic resonance imaging.1 Apart from the usual imaging study,
computed tomography with Ga-[DOTA-Tyr]-octreotate (Ga-
DOTA-TATE), a somatostatin analog that binds somatostatin

receptor 2 with high affinity plays a role in evaluating the pres-
ence and/or extent of NECAP.2 Hence, NECAP that presents
in the heterogeneous tissue of the prostate gland should be dif-
ferentiated from the usual adenocarcinoma. The complete
genomic landscape of NECAP along with the impact on down-
stream transcriptional profile remains to be elucidated.3 Most
recently, Aggarwal et al. exhibited that NECAP was signifi-
cantly less likely to have amplification of androgen receptor
(AR) or an intergenic AR enhancer locus, and demonstrated
lower expression of AR and its downstream transcriptional tar-
gets using whole-genome sequencing method.3
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