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CASE REPORT

Clear cell adenocarcinoma of bladder expressing
prostate-specific antigen, alpha-methylacyl-CoA
racemase and CD10
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ABSTRACT

Backgrounds: Clear cell adenocarcinoma (CCA) of urinary bladder (UB) is rare.
Aims: To report a case of CCA of UB immunohistochemically expressing prostate-specific antigen (PSA), alpha-methylacyl-CoA
racemase (AMACR) and CD10; thus this case was difficult to differentiate from metastasis from prostatic adenocarcinoma or
renal cell carcinoma (RCC).
Case: An 84-year-old man presented with dysuria and hematuria, and cystoscopy revealed a bladder tumor. The biopsy showed
proliferation and invasion (more than pT2) of high-grade carcinoma cells focally forming glandular structures. Lymphovascular
permeations were recognized. Focally, usual urothelial carcinoma (UC) was seen and there were gradual direct transitions
between the clear cell carcinoma and UC. Immunohistochemically, the carcinoma cells were positive for PSA, AMACR, CD10,
p53, Ki67 (labeling = 10%), uroplakin II, thrombomodulin, and cytokeratin (CK) 20, but negative for Hepatocyte-paraffin1
(HepPar1), CK7, PAX8, and TTF-1.
Conclusions: A rare case of CCA of UB with immunoexpressions of PSA, AMACR and CD10 is reported. The aberrant
expressions of these three antigens are only speculative. The gradual transitions between UC and CCA and the presence of
urothelial antigens in this tumor suggest that the tumor might have originated from UC.
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1. INTRODUCTION

Carcinoma of the urinary bladder (UB) is common and char-
acterized by frequent multicentricity and high rate of recur-
rence. Most of UB carcinoma is urothelial carcinoma (UC)
of various grade, followed in order by ordinary adenocarci-
noma and squamous cell carcinoma. Clear cell adenocarci-
noma (CCA) of UB, first coined by Young and Scully[1, 2] is
rare; to the author’ knowledge, 29 case reports or case series
have been reported.[1–29] It can be present in focal foci in

other types of bladder carcinomas. CCA of UB is different
from much more common clear cell carcinoma which is de-
fined as carcinoma having hobnail cells and glycogen-rich
clear cells. High specificity and high sensitivity are most
important in immunohistochemical studies. Various tumor-
specific proteins with high sensitivity and high specificity
were discovered in recent years. For example, TTF-1 is
specific for thyroidal and lung alveolar epithelium and their
tumors, CDX-2 for gastrointestinal and pancreatobiliary ep-
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ithelium and their neoplastic counterparts, surfactant apopro-
tein A (SA) for pulmonary alveolar epithelium and its tumors,
prostate-specific antigen (PSA) for prostatic glands and their
tumors, alpha-methylacyl-CoA racemase (AMACR) for pro-
static adenocarcinoma, CD10 for renal cell carcinoma (RCC)
and B-cell lymphoma and Hepatocyte-paraffin1 (HepPar1)
for hepatocytes and hepatocellular carcinoma (HCC), and
so many proteins. These so called “specific” antigens or
proteins have been used to determine cell types or even ma-
lignant potentials for many tumors. Only a little is known
about immunoexpression in CCA of UB, while ordinary
urothelial carcinomas of UB are known to express EMA,
high-molecular-weight cytokeratins, p63, p40, thrombomod-
ulin, uroplakin II, invulcurin, and other molecules. The
author herein reports a case of CCA of UB expressing PSA,
AMACR and CD10.

2. CASE REPORT
An 84-year-old man presented with dysuria and hematuria.
The patient received cystoscopy which revealed a polypoid
bladder tumor measuring circa 3 cm × 3 cm at the triangle.
Digital rectal examination of prostate was normal and serum
PSA level was normal (3.8 ng/ml). Radiologic imaging stud-
ies showed the UB tumor, but no other tumors in the body
including kidney, ureter and renal pelvis. Many biopsies
were taken from the UB tumor, like transurethral resection
of bladder tumor (TUR-BT), and they showed proliferation
and invasion (positive muscular invasion, pT2 or more) of
high-grade (Grade 3) carcinoma cells with very clear cyto-
plasmas (see Figure 1A-B). Glandular structures were focally
noted (see Figure 1A-C). Lymphovascular permeations were
evident. Focally, usual UC of Grade 2 was seen in the surface
and there were gradual direct transitions between the clear
cell carcinoma and UC (see Figure 1C).

A histochemical stains using periodic acid-Schiff after dias-
tase digestion (d-PAS), mucicarmine and alcian blue at pH2.5
showed a little mucin in the tumor cell cytoplasmas. No sig-
nificant glycogen was seen in the tumor cell cytoplasmas by
PAS and d-PAS stainings. Fat stains using formalin-fixed
tissue revealed no fat. An Immunohistochemical (IHC) study
was carried out with the use of Envision method. In the much
dominant adenocarcinoma areas, it was as follows: PSA +
(see Figure 1D), AMACR + (see Figure 1E), CD10 ++ (see
Figure 1F), Uroplakin II + (see Figure 1G), thrombomodulin
+, p53 ++ (see Figure 1H), Ki67 (labeling = 20%) cytokeratin
(CK) 20 +++, CKAE1/3 ++, CKCAM5.2 +, CK34BE12 +.
CK5 +, CK6 +, CK14 -, CK18 +, p63 -, HepPar1 -, CK7
-, CDX-2 -, PAX 8 -, RCC marker -, and TTF-1 -. In the
very tiny UC areas, it was as follows: PSA -, AMACR -,
CD10 -, Uroplakin II +, thrombomodulin +, p53 -, Ki67

(labeling = 4%) cytokeratin (CK) 20 +, CKAE1/3 +, CK-
CAM5.2 -, CK34BE12 +. CK5 +, CK6 +, CK14 -, CK18 -,
p63 -, HepPar1 -, CK7 -, CDX-2 -, PAX 8 -, RCC marker -,
and TTF-1 -.

The patient is now treated by chemotherapy (cisplatin-based),
focal radiation (40Gy) without operation because of his high
age. No obvious tumor reduction was recognized. The pa-
tient is still alive with the bladder tumor 5 months after the
histological diagnosis.

3. DISCUSSION

CCA of UB should be differentiated from much more com-
mon clear cell carcinoma which is characterized by glycogen-
rich clear cells and hobnail cells. A review of CCA of
UB in English literature showed 42 cases (SE) with mean
age of 54 years (9 years) and with female predominance
(M:F=12:29).[1–29] Most patient presented with hematuria
or dysuria. The treatment was variable, because no clinical
tests of this tumor for treatments are available; it was al-
most the same as treatments of ordinary UC (endoscopic,
operation, irradiation and anti-cancer drugs). The most
interesting was the histogenesis of this tumor; this tumor
seems to be heterogenous. Suspected origins are Mullerian
ducts, endometriosis, and nephrogenic metaplasia.[1–29] In
the present study, the CCA was histologically in contact with
UC cells and immunohistochemically expressed urothelial
antigens (thrombomodulin and uroplakin II), suggesting that
the present CCA of bladder developed from UC. The present
case is male patient; therefore the former two hypotheses are
unlikely. The author thought that the present CCA of UB
have arose frpm preexisting UC of UB.

The present UB tumor is apparently a carcinoma. The present
tumor is not usual UC. The present tumor is highly likely to
be adenocarcinoma because of the presence of focal gland
formations and mucin.[1–3] However, the histology resembles
RCC, HCC, prostatic adenocarcinoma, and clear cell malig-
nancies of other primary sites. The present case is apparently
different from papillary urothelial neoplasma and inverted
papilloma. The tumor somewhat resemble nephrogenic ade-
noma but is different from it because of positive malignant
features. The tumor should be differentiated from urachal car-
cinoma, but it usually shows colonic-type adenocarcinoma
and most often arise from tip of bladder.

Therefore IHC investigation was performed, and it showed
positive reactions to PSA, AMACR, and CD10. In general,
AMACR is known to be relatively specific to prostatic ade-
nocarcinoma, but it is shown that non-prostatic carcinomas
infrequently are positive for AMACR, a pitfall of diagnostic
pathology of prostatic carcinoma. CD10 is relatively spe-
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cific for B-cell neoplasma, myoepithelial cells, mesenchymal
cells, in addition to RCC. The present case shows that CCA
of UB can have positive immunoproducts of PSA, AMACR
and CD10. The problem in this case is positive for PSA
immunoreaction. PSA is now though to be highly specific
for prostatic gland and its malignant counterparts. However,
ectopic production of PSA by non-prostatic tissues has been
reported.[30, 31] Ectopic prostate is also reported. In Dennis
report,[32] the sensitivity and specificity of PSA for prostatic
adenocarcinoma is 100% and 99%, respectively. However, it
was shown that PSA is expressed in vast kinds of carcinomas.
From these findings, it is highly conceivable that the present
tumor is primary CCA of UB ectopically producing PSA,

AMACR and CD10. Positive expression of AMACR in CCA
of UB was reported only once,[14] and positive expression
of CD10 may support the nephrogenic origin of the current
tumor. The possibility that the present tumor is UB extension
from occult prostatic adenocarcinoma is still remains now.
The findings that the present tumor cells showed mucins and
the observation that the present CCA cells are in continuity
with overlying UC component, are strongly suggestive that
the present tumor is primary CCA of UB. It is quite unlikely
that the present tumor is metastatic RCC. The clinical and
histological features of the present tumor are also not compat-
ible with prostatic adenocarcinoma, but are consistent with
primary UB carcinoma.

Figure 1. Histological (A-C) and
Immunohistochemical (D-H) features
of the bladder tumor
A: The biopsies shows proliferation and
invasion of high-grade carcinoma cells
with clear cytoplasms. HE, ×20. B: High
power view. The tumor cells had high
grade atypia and very clear cytoplasms.
Tubular formations are seen in focal areas.
HE, ×200. C: This field shows ordinary
urothelial carcinoma (upper right) and the
clear cell carcinoma cells (lower) with
gradual merges between the two. HE,
×100. D-F: Immunohistochemistry. The
tumor cells are positive for PSA (D),
AMACR (E), CD10 (F), uroplakin II (G)
and p53 (H). D-G: ×100. H: ×300.
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4. CONCLUSIONS

A rare case of primary CCA of UB with immunoexpressions
of PAS, AMACR, and CD10 was reported. The carcinoma

appeared to originate from ordinary UC.
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