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Prostatic carcinoma (PC) may present multiple metastases of unknown primary (most commonly bone metastases), the occult PC.

PC expressing KIT and PDGRA has not been reported. There have been no reports of occult PC manifesting as a ureter tumor.
An 83-year-old man presented with flank pain. Imaging showed a ureter tumor. Ureteronephrectomy was performed. The author
diagnosed the ureteric tumor as high-grade urothelial carcinoma, Postoperative imaging showed multiple tumors in liver and

lymph nodes. The clinical diagnosis was hepatocellular carcinoma and cirrhosis, and the patient received radiofrequency ablation

(RFA). The patient further presented hematuria, and cystscopy revealed an elevated tumor of urinary bladder, and TUR-BT was
performed. Histologically, TUR-BT specimens show monotonous medullar proliferation of high-grade malignancy arranged
in solid nests and acinar formations. Immunohistochemically, tumor cells were positive for PSA, a-methyl CoA racemase
(AMACR), cytokeratin (CK) AE1/3, CK CAMS5.2, CK8, CK18, CK19, CEA, synaptophysin, KIT, PDGFRA, p53 and Ki-67
(labeling index = 90%). No mutations of KIT and PDGFRA were noted. Since PSA and AMACR were positive, the definite
diagnosis of PC (Gleason 9) metastatic to multiple sites including ureter and bladder was made.
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1. INTRODUCTION

Prostatic carcinoma (PC) is one of the most common malig-
nancies in male in the world.""! In western countries, PC is
the most common malignancy in men. In Japan, the most
common malignant tumor is lung carcinoma. However, the
prevalence of PC is strikingly increasing probably due to the
western style of food intake. PC is occasionally occult; the
metastases of PC manifest as initial lesions. In most of such
occult PC, most common metastatic sites are bones, but all
organs can be the sites of main initial lesion of occult PC.!]

Primary ureter tumors are very rare. Most of the primary
ureter tumor is urothelial carcinoma,? though some case
of small cell carcinoma and squamous cell carcinoma are

reported.’# Secondary tumor of ureter is extremely rare.[*!
The author’s search of the world literature revealed only six
cases of PC metastatic to ureter.>-1% In addition, there have
been no reports of occult PC initially manifesting as ureter
tumor.

There have been no reports of prostatic adenocarcinoma (PA)
with strong protein expressions of KIT and PDGFRA. Also,
there have been no studies of mutational analysis of KIT
and PDGFRA genes in PA with strong expressions of KIT
and PDGFRA proteins. In PC, almost all PC is acinar ade-
nocarcoinoma and ductal carcinoma is very rare.””’l Herein
reported is a very rare case of occult PA of Gleason score
9 with strong expression of KIT and PDGFRA and initially
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manifesting as a ureter tumor. A molecular analysis of KIT
and PDGFRA genes was made.

2. CASE REPORT

An 83-year-old man presented with flank pain. Imagings
showed right hydronephrosis and a ureter tumor. Blood lab-
oratory data showed no significant changes except positive
antibody to hepatitis C virus (HCV). The tumor markers
were investigated in only AFP and PIVKA-II, both of which
were within normal ranges. The urologists suspected a ureter
tumor. Clinical cytology of right ureter urine showed atypical
cells suspicious of urothelial carcinoma (UC). Operation was
planned; preoperative imaging examinations by radiologists
could not identify tumors of other locations but a retrospec-
tive survey (done 3 months after) of the imaging showed
suspicious small tumors in the liver and para-aortic lymph
nodes.

Therefore, right uretero-nephrectomy was performed. There
was a right ureter tumor at the distal part and hydronephro-
sis (see Figure 1). The tumor of right ureter measured
3cm x 3 cm x 2 cm. Microscopically, the mucosa, sub-
mucosa, muscle layer and advantitia were occupied by a
medullary undifferentiated carcinoma cells (see Figure 2A).
No apparent differentiations were seen. Because the ureteric
tumor did not show significantly specific features and the
most common histological type of ureteric tumors is urothe-
lial carcinoma (UC), the author diagnosed the ureter tumor
as high-grade non-papillary urothelial carcinoma. No Im-
munohistochemical study was done at that time; but later
retrospective immunohistochemical study showed the same
findings as those of the bladder tumor.

L n 20

Figure 1. The resected right kidney and ureter. The ureter
has 3 cm X 3 cm X 2 cm tumor (arrow). The kidney shows
hydronephrosis.

12

Postoperative imaging showed multiple tumors of the liver
and abdominal lympho-adenopathy. The radiologists’ di-
agnosis was hepatocellular carcinoma (HCC) and cirrhosis
related to HCYV, and the patient received radiofrequency ab-
lation (RFA) therapy for HCC. No biopsies of the liver and
abdominal lymph nodes were made; the clinicians and ra-
diologists firmly believed that the tumor was HCC and its
lymph node metastasis. Clinicians and radiologists seemed
not to discuss the possible links among the ureteric tumor,
liver tumors, and lymphadenopathy.

Three months layer, the patient complained of hematuria,
and cystscopy was performed. It revealed an elevated tumor
of the urinary bladder (UB), and transurethral resection of
bladder tumor (TUR-BT) was performed. Histologically, the
TUR-BT specimens show monotonous medullar prolifera-
tion of high-grade malignant cells arranged in solid nests,
and showed very focally acinar formations, which were not
seen in the ureter tumor. The nuclei of the tumor cells were
vesicular and hyperchromatic, and contained prominent nu-
cleoli. The appearances were those of poorly differentiated
adenocarcinoma.

Immunohistochemically, the tumor cells were positive for
PSA (see Figure 2B), a-methyl CoA racemase (AMACR)
(see Figure 2C), cytokentin (CK) AE1/3, CK CAMS5.2, CKS,
CK18, CK19, CEA, synaptophysin, KIT (see Figure 2D),
PDGFRA (see Figure 2E), p53, and Ki-67 (labeling index =
90%) (see Figure 2F). They were negative for CK34BE12,
CKS5, CK6, CK7, CK20, NSE, vimentin, p63, S100 protein,
a-smooth muscle actin, CD34, CA19-9, chromogranin, and
NCAM.

Since PSA and AMACR were positive, the definite diagno-
sis of prostatic adenocarcinoma (PA) metastatic to UB was
made. Other histological and Immunohistochemical features
are compatible with primary occult PC. Serum PSA level
was firstly measured after the correct pathological diagnosis
of UB, and the serum PSA was very high (112 ng/ml). Later
prostatic biopsy revealed poorly differentiated PA of Gleason
9 score positive for PSA and AMACR. The retrospective im-
munohistochemical investigation of the ureter tumor showed
positive reactions for PSA and AMACR, and therefore it was
found that the ureter tumor was a metastasis of occult PA.
Other immunohistochemical data of the ureter tumor were
the same as those of the UB tumor. Although not exam-
ined pathologically, the liver tumors and lymphadenopathy
seemed metastases from the occult PC. A molecular genetic
analysis of KIT gene (exons 9, 11, 13, and 17) and PDGFRA
gene (exons 12 and 18) was performed, and it identified no
mutations. The treatment included LH-RH agonists, preven-
tive bisphosphonate, and cisplatin-based chemotherapy.
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Figure 2. A: Histological features of the ureter tumor showing poorly differentiated or undifferentiated carcinoma. (Later is
was found to be Gleason 9 prostatic adenocarcinoma). HE, x200. B-F: Immunohistochemical features. The tumor cells are
positive for PSA and AMACR, both with a membranous and cytoplasmic pattern. The tumor cells were positive for KIT
(CD117) (D) and PDGFRA (E), both with a membranous pattern. The tumor cells show high Ki67 labeling index with a
nuclear pattern. A-F: x200.

3. DISCUSSION PDGFRA proteins. No mutations of KIT and PDGFRA were
seen in the present case. The author examined numerous
cases of tumor with KIT and PDGFRA protein. Of these,
tumors of mutations in KIT or PDGFRA were seen only in

The current case is interesting in two aspects. Others are
less interesting although many new findings are seen. The
first point is that the present PC expressed strongly KIT and
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GIST, e-GIST, melanoma, and germ cell tumors. Other tu-
mors positive for KIT or PDGFRA, which includes small cell
lung carcinoma, extra-pulmonary SCC, basal cell carcinoma,
adenoid cystic carcinoma, myoepithelioma, mastocytoma,
and other tumors, were consistently negative for KIT and
PDGFRA gene mutations. The present study firstly reported
strong expressions of KIT and PDGFRA in ordinary PC with
high-grade atypia of Gleason 9. No gene mutations of KIT
and PDGFRA were found in this case.

The second important point is that the present occult PC
firstly presented a ureter tumor. The clinical and diagnostic
cytology suggested the primary ureter UC. The pathological
diagnosis of the ureteric tumor was mistake; he diagnosed
the ureter tumor as high-grade (grade 3) undifferentiated UC.
The author regrets that if at that time an immunohistochem-
ical study was performed, the diagnosis of PC metastatic
to the ureter can be made. It suggests that although im-
munohistochemical and molecular studies take much time,
they should be done when pathologists encountered unusual
tumors.

Primary tumor of the ureter is very rare.’! Almost all of
them are UC. In addition, secondly or metastatic tumor of

the ureter is very rare. Further, PC metastatic to the ureter is
exceptional; only six cases have been reported in the world
literature.5-191 Moreover, there have been no cases of PC
firstly manifested as a ureter tumor. Pathologists must keep
in mind that such rare conditions may occur in any cancers.

The present patient is an old man and is in the advanced stage
(Stage 4) of PC. Imatinib mesylate is a molecular targeting
drugs binding to KIT. Imatinib is now regarded as effective
in GIST, e-GIST and some hematopoitic malignancies. If ac-
tivating or gain-of-function mutations were found, imatinib
mesylate may be effective. Although not tried, imatinib may
be non-effective in the present case because of no mutations
in KIT and PDGFRA genes. Of course Imatinib (Gleevec) is
not used for treatment of PC. Here, the author only examined
the KIT and PDGFRA status of a case of PC. In this patient
in Stage 4, the patient was treated with LH-RH agonists and
cisplatin-based chemotherapy, a variant of NCI regimen for
Stage 4 prostatic cancers. Bisphosphonate is also given for
prevention of bone metastases.
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