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Introduction: Metastatic urothelial carcinomas are common in lung, liver, and lymph

nodes. We present rare secondary tumor of the prostate metastasized from upper tract

urothelial carcinoma.

Case presentation: An 87-year-old man was diagnosed as urothelial carcinoma of left

upper tract and bladder. Only transurethral resection of bladder tumor was performed as

palliative therapy to control hematuria. Thereafter, the tumor of left upper tract showed

aggressive progression with multiple metastases involving lymph nodes and bilateral lungs.

Finally, autopsy revealed swelling of left kidney due to tumor growth and systemic cancer

disseminations involving bilateral lungs and renal hilar lymph nodes. In addition, prostate

tumor was found incidentally. Histological examination including immunohistochemistry

revealed the prostate tumor as metastatic tumor from urothelial carcinoma of left renal pelvis.

Conclusion: We reported rare secondary tumor of the prostate, derived from upper

tract urothelial carcinoma. Further consideration would be required to provide better

knowledge of the disease.

Key words: invasive UTUC, metastasis, secondary tumor of the prostate, upper tract

urothelial carcinoma.

Keynote message

The secondary tumor involving the prostate is not common, that could be found in autopsy
cases with lung cancer, pancreas cancer, or melanoma. Urothelial carcinoma of prostate might
be observed as direct invasion or extension from bladder cancer, but distant metastasis from
upper tract urothelial carcinoma is rare.

Introduction

UTUC is an uncommon adult malignant tumor that counts 2–3 persons per 100,000 in devel-
oped countries.1 Most of the cases with UTUC are found as advanced tumors which have
already accompanied with metastasis.2 In most cases, urothelial carcinoma found in prostate
was observed as direct invasion, extension through prostatic urethra, or transluminal dissemi-
nation from bladder cancer.3,4 In this report, we present a rare case of a secondary prostate
tumor derived from UTUC that was found incidentally in autopsy.

Case presentation

An 87-year-old man consulted our hospital with left hydronephrosis. He had renal dysfunction
due to diabetes mellitus. Because no imaging examination using intravenous contrast-enhanced
media was indicated, the unenhanced CT examination was performed and revealed left
hydronephrosis (Fig. 1a). In cystoscopy, papillary tumors were found in bladder, suspected as
superficial bladder urothelial tumors (Fig. 1b). Retrograde pyelography showed apparent ureteral
obstruction of left ureter due to tumor and contrast media could not pass into proximal segment
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of left ureter (Fig. 1c). Together with the results of radiological
examinations, tumor of left ureter was suspected invasive
UTUC clinically, and it was diagnosed cytologically as urothe-
lial carcinoma. Because he did not agree with radical
nephroureterectomy and postoperative induction of hemodialy-
sis for left ureteral tumor, only TURBT was performed as pal-
liative therapy to control hematuria. The tumors of bladder
were diagnosed as noninvasive papillary urothelial carcinoma

pathologically (Fig. 1d), and the tumors were completely
resected clinically. After TURBT, he had not received any
other treatment including systemic chemotherapy against
tumors. One month before his death, he consulted our hospital
again with general fatigue and fever. CT examination revealed
apparent enlargement of the tumor in left renal pelvis (Fig. 1e)
and tumor metastasis into renal hilar lymph nodes and bilateral
lungs (Fig. 1f). At this point, curative treatment was

(a) (b)

(c) (d)

(e) (f)

Fig. 1 Clinical findings of the case. (a) CT image at the first visit. Left hydronephrosis was evident. (b) Cystoscopy showed papillary bladder tumor. (c) Retrograde

pyelography showed left hydronephrosis with filling defect in the renal pelvis. (d) Bladder tumor had papillary architecture with fibromuscular core without invasion

to lamina propria. (e) CT examination revealed apparent progression of the tumor in renal pelvis. (f) Bilateral lung metastasis
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determined to be difficult and palliative therapy was per-
formed. Four months after his first visit, he had been in termi-
nal cancer illness, especially suffered from severe dyspnea and
renal failure, and died. Autopsy revealed swelling of left kid-
ney due to tumor growth, and systemic cancer disseminations
involving bilateral lungs and renal hilar lymph nodes (Fig. 2a),
as noted on CT examination. Bladder carcinomas were not
residual (Fig. 2b). In addition, prostate tumor was found inci-
dentally. Histologically, tumor of left renal pelvis showed pap-
illary growth with fibrovascular core and invaded into
muscular layer and renal parenchyma, and diagnosed as inva-
sive urothelial carcinoma of renal pelvis (Fig. 3a,b) On
immunohistochemistry, tumor cells of UTUC were positive for
cytokeratin 7 (Fig. 3c), cytokeratin 34bE12 (Fig. 3e), and p63
(Fig. 3g), and negative for cytokeratin 20 (Fig. 3d), GATA3
(Fig. 3f), PSA (Fig. 3h), and AMACR (Fig. 3i). In addition,
PAS-AB staining showed no mucin production in UTUC
(Fig. 3j). On the other hand, prostate tumor did not appear to
be extended from prostatic urethra because the tumor focus
was on the middle of prostate isolated from prostatic urethra
(Fig. 4a,b) and carcinoma in situ or dysplasia was not found
in prostatic urethra. Histological and immunohistochemical
characters of tumor found in prostate were similar to that of
UTUC (Fig. 4c–j). These results suggested that the tumor of
prostate was not primary adenocarcinoma but secondary neo-
plasm originated from UTUC.

Discussion

The secondary tumor involving the prostate is rare, which is
incidentally found by autopsy in most cases. It was counted

only 0.4%–2.0% of autopsy cases.5,6 In other serial reports,
about 51 cases of secondary neoplasms involving prostate, 34
cases were regarded as direct invasion from bladder cancer and
rest 17 cases were as metastatic disease.7 Although direct inva-
sion to prostate of urothelial carcinoma from urinary bladder
had been regarded as most common secondary tumor of the
prostate, it may should have been distinguished from distant
metastasis. Recently, prostate tumor of urothelial origin is con-
sidered as metastatic tumor if dysplastic epithelium is absent in
prostatic urethra.8 Accordingly, metastatic tumor in the prostate
is rare. The most common primary tumors were carcinoma of
lung, carcinoma of pancreas and melanoma, meanwhile metas-
tases of tumors of gastrointestinal tract, kidney and endocrine
organs, and germ cell tumor were less.9,10 In this case, the tumor
was localized in prostate and carcinoma in situ or dysplasia was
not found in both bladder and prostatic urethra. Therefore, the
prostate tumor was considered as secondary tumor metastasized
from other organs rather than primary urothelial carcinoma of
the prostate. In considering the primary site of prostate tumor,
invasive urothelial carcinoma of left renal pelvis was most likely
to that because it showed aggressive progression including mul-
tiple metastases involving bilateral lungs and lymph nodes. We
considered the possibility of metastasis of bladder tumors as very
low, because these were noninvasive papillary urothelial carci-
noma, clinically completely resected, and not residual in
autopsy. Furthermore, it might be unnatural to consider the
metastasis happened from noninvasive small tumors rather than
from aggressive invasive tumor. Therefore, we concluded the
prostate tumor as metastasis from the tumor of renal pelvis.

Immunohistochemical assessment is helpful to determine
the origin of the tumor.11,12 Previously, it has been suggested

(a) (b)

Fig. 2 Gross appearance of left kidney, bladder, and prostate. (a) Tumors in left renal pelvis. (b) Scars due to TUR were found in urinary bladder (asterisk) and

tumor nodule was evident in the prostate (arrow)
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that high molecular weight cytokeratins and GATA3 were
positive sensitive marker to differentiate UC from other
metastatic cancers.13,14 In this case, tumor cells in both left
renal pelvic and prostate tumor were positive for cytokeratin
7 and cytokeratin 34bE12, and negative for cytokeratin 20.
GATA3 has been reported as an useful positive marker for
UC and breast cancer because of its high expression rate in
these organs compared with few positivity in other organs,15

but the positivity of GATA3 in UC was reported as 70%–
90% and some cases could be negative.15,16 In this case,
though the tumor cells were negative for GATA3, results of
other immunohistochemical positive markers strongly sug-
gested this tumor as UC. Although, patient had noninvasive

papillary UCs in the bladder, there was no evidence of
direct extension of them through prostatic urethra. Further-
more, tumor cells of the prostate were negative for PSA and
AMACR, positive markers for primary adenocarcinoma of
prostate. Therefore, in this case, prostate tumor was diag-
nosed as metastatic tumor of UTUC. In reported literatures,
secondary tumors in the prostate were incidentally found in
the specimens of cystoprostatectomy or autopsy. Even in
this case, the secondary tumor of the prostate was inciden-
tally found in the autopsy. If we clinically found the sec-
ondary UC in the prostate alone, nephroureterectomy and
cystoprostatectomy might be indicated. However, in this
case, because multiple lung metastases were apparent, the

(a)

(e)

(c)

(d)(b)

(g)(f)

(h) (j)(i)

Fig. 3 Histological findings of tumor in left kidney. (a) Hematoxylin and eosin staining with lower magnification (x50). Tumor cells had papillary architecture and

invading into muscular layer. (b) Tumor in left kidney with high magnification (x200). Immunohistochemistry showed tumor cells were (c) positive for cytokeratin 7,

(d) negative for cytokeratin 20, (e) positive for cytokeratin 34bE12, (f) negative for GATA-binding protein 3 (GATA3), (g) positive for p63, (h) negative for PSA, and

(i) negative for AMACR. (h) Periodic acid Schiff-Alcian blue staining showed no mucin production in tumor. Scale bar indicates 100 µm
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treatment policy of systemic chemotherapy might not be
changed.

Conclusion

In this time, we reported rare secondary tumor of the prostate
found in autopsy diagnosed as metastatic tumor of UTUC.
Because it has no specific clinical signs or symptoms, histolog-
ical evaluation would be required as well as the other sec-
ondary prostate tumors. Immunohistochemistry is helpful for
differentiation of primary and secondary tumors of the prostate.
There were few reports of metastatic urothelial carcinoma

involving prostate and all of them were originated not from
ureter like this case but from urinary bladder. Further consider-
ation would be required for better knowledge of the disease.
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Fig. 4 Histological findings of tumor in prostate. (a) Loupe picture of hematoxylin and eosin staining section. Tumor focus was detected in the middle of the pros-

tate. (b) Tumor in prostate with lower magnification (x20). Tumor focus was isolated from prostatic urethra and tumor cells had papillary architecture, similar as

the tumor in renal pelvis. (c) Tumor in prostate with high magnification (x200). Immunohistochemistry showed tumor cells were (d) positive for cytokeratin 7, (e)

negative for cytokeratin 20, (f) positive for cytokeratin 34bE12, (g) negative for GATA3, (h) positive for p63, (i) negative for PSA, and (j) negative for AMACR. (k)

Periodic acid Schiff-Alcian blue staining showed no mucin production in tumor. Scale bar indicates 100 µm
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