
 

 

Introduction 
 
Papillary renal cell carcinoma (RCC) is charac-
terized by diffuse papillary proliferation of RCC 
cells [1]. It is now classified into two subtypes, 
type 1 and type 2 [2]. Type 1 papillary RCC is 
characterized by small ovoid nuclei (grade 1) 
and basophilic cytoplasm, while type 2 by large 
oncocytic cells and large nuclei (grade 3) [2]. 
Type I predominate over type 2. Type 2 or its 
variants are also called oncocytic papillary RCC 
(OPRCC). Although there have been several 
case studies of OPRCC or similar oncocytic tu-
mors of the kidney [1-5], its immunohistochemi-
cal features are not clear. The author herein 
reports a case of OPRCC, which developed in a 
patient with diabetic glomerulosclerosis and 
hemodialysis for 10 years, with an emphasis on 
immunohistochemical features. 
 
Case report 
 
A 56-year-old Japanese man was found to have 

diabetes mellitus (DM), and treated by anti-
diabetic drugs. However, his DM deteriorated 
and he developed chronic renal failure due to 
diabetic nephropathy. At 61 years of age, the 
patient underwent hemodialysis. At 71 year of 
age, he was found to have a small tumor in the 
right kidney by CT. Right nephrectomy was per-
formed. Grossly, a cortical tumor measuring 1.5 
x 1.5 cm was found in the kidney (Figure 1). The 
tumor was encapsulated and yellowish white in 
color. Histologically, the tumor was completely 
encapsulated. The tumor cells were completely 
oncocytic (Figure 2A and 2B), and arranged en-
tirely in a papillary pattern with fibrovascular 
cores (Figure 2A and 2B). The tumor cells have 
abundant oncocytic cytoplasm, and they 
showed stratification or pseudostratification. 
The nuclei was large and hyperchromatic with 
nucleoli (nuclear grade =3). A few mitotic fig-
ures were recognized. Psammoma bodies and 
hemosiderin positive for Prussian blue were 
scattered. Pale foamy cells were also scattered. 
There were no necrotic areas. Histochemically, 
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molecular weight CKs, S100 protein, MUC1, MUC2, MUC5AC, MUC6, p53, PDGFRA, and HepPar1. 
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the tumor cells were stained positively with 
Hale’s colloidal iron (Figure 2C). Alcianblue-PAS 
stains revealed no mucins.  
 
An immunohistochemical study was performed 

with the use of Dako’s Envision methods, as 
previously reported [6,7]. The immunohisto-
chemical results were as follows: α-methylacyl-
coenzyme A rasemase (AMACR) +++ (Figure 
3A), vimentin +++ (Figure 3B), cytokeratin (CK) 
18 +++ (Figure 3C), CD10 +++, S-100 protein + 
(Figure 3D), MUC1 ++, MUC2 ++ (Figure 3E), 
MUC5AC ++ (Figure 3F), panCK Cam5.2 +, CK7 
+, CK8 +, CK14 +, CK19 +, CK20 +, p53 +, 
HepPar1 + (Figure 3G), CD68 + (foamy cells), 
platelet-derived growth factor-α (PDGFRA) + 
(Figure 3H), PanCK AE1/3 -, PanCK WSS -, 
PanCK MNF115 -, CK 35BE12 -, CK5/6 -, EMA -, 
desmin -, smooth muscle antigen -, α-
fetoprotein -, CEA -, estrogen receptor -, proges-
terone receptor -, HER2 -, p63 -, and KIT -.  Ki67 
labeling was 6%. The background kidney was 
diabetic glomerulosclerosis. The clinical stage 
was pT1. The patient is now free of tumor 6 
months after the nephrectomy. 
 
Discussion 
 
The present study fulfills the criteria of OPRCC. 
Immunoreactions of positive AMACR, vimentin, 

Figure 1. Gross features of resected right kidney. The 
kidney shows a small tumor (arrows) of 1.5 x 1.5 x 
1.5 size. 

Figure 2. Histological and histochemical findings of the 
tumor. A: The tumor is composed only of papillary prolif-
eration of oncocytes with high grade atypia. HE, x100. B: 
High power view shows papillary oncocytic tumor with 
fibrovascular cores. The oncocytes have ample cyto-
plasm and show pseudostratification. The nuclei are 
large and hyperchromatic and contain nucleoli (Grade 
3). Formy macrophages are seen. HE, x200. C: The tu-
mor cells are positive for colloidal iron. Hales colloidal 
iron, x200. 
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Figure 3. Immunohistochemical features. The tumor cells are positive for AMACR (A), vimentin (B), CK18 (C), S100 
protein (D), MUC2 (E), MUC5AC (F), HepPar1 (G), and PDGFRA (H). Immunostains, x200. 
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CD10, and CK7 are characteristics of papillary 
RCC [1, 4]. The positive expression of p53 sug-
gests p53 mutations and malignant nature of 
the present tumor. The present tumor is differ-
ent from renal oncocytoma, a benign tumor. 
Renal oncocytoma shows solid organoid pattern 
and does not usually display papillary structures 
[1]. In addition, the nuclear features and stratifi-
cation of nuclei in the present tumor are differ-
ent from renal oncocytoma. Immunohistochemi-
cally, renal oncocytoma expresses progesterone 
receptor and KIT [3] that was not recognized in 
the present tumor. The present tumor is also 
different from chromophobe RCC, which shows 
plant-like cells and KIT expression [1]. The pre-
sent tumor is typical for oncocytic papillary type 
2 RCC, and different from other variants of on-
cocytic papillary neoplasms [2, 4]  
 
In general, colloidal iron positivity is a hallmark 
of chromophobe RCC [1]. However, papillary 
RCC is infrequently weakly positive for colloidal 
iron [1]. The present tumor showed diffuse 
strong expression of colloidal iron, suggesting 
that OPRCC can express strong colloidal iron 
expression.  The CK profile is not clear in 
OPRCC. The present OPRCC shows that low-
molecular weight CKs, but not high molecular 
ones, are present in the present OPRCC.  
 
S100 protein expression was once reported in 
OPRCC [8]. The present case also expressed 
S100 protein. The significance of this is unclear. 
Expression of MUC apomucins have been rarely 
reported in RCC [9, 10]. Kraus et al [9] reported 
that MUC1 expression in RCC was correlated 
with RCC progression. Leroy et al [10] reported 
that MUC1 and MUC3 were heterogeneously 
expressed in clear cell RCC. The present study 
showed negative reaction of Alcianblue/PAS 
and positive reactions of MUC1, MUC2, 
MUC5AC and MUC6, suggesting that non-
glycosylated MUC apomucins are present in 
OPRCC.  
 
The expression of HepPar1 has been not exam-
ined in OPRCC. HepPar1 recognizes mitochon-
dria-related antigen of normal and neoplastic 
hepatocytes. However, as is well known, 
HepPar1 is not specific for hepatocellular neo-
plasms.  The present OPRCC expressed 
HepPar1. This may be because the oncocytic 
cytoplasm of OPRCC is due to abundant mito-
chondria [2]. PDGFRA has not been reported in 
OPRCC. The present case showed PDGFRA ex-

pression, although the significance is unclear. 
 
In very recent years, studies of cytogenetics in 
OPRCC have emerged. Park et al [5] stated that 
gain of chromosomes 3p, 11q and 17q, and 
loss of chromosome 4q was observed in RCC. 
Gobbo et al [8] also examined several gain and 
loss of chromosome 1, 2, 6, 10, and 17 in RCC. 
Much more cytogenetic and molecular studies 
of OPRCC remain to be performed. 
 
Finally, the present OPRCC is very small (1.5 
cm). Most of OPRCC is large with median of 7.1 
cm [2]. The small size of the present case may 
indicate that the present tumor is an early trans-
formed tumor. The development of RCC in 
chronic renal disease and hemodialysis is much 
more common than in normal kidney. The esti-
mated risk is 10-50 folds. The present OPRCC 
developed in chronic diabetic glomerulonephri-
tis and hemodialysis.    
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