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Cytologic Features of Renal Cell Carcinoma:
Clear Cell, Granular Cell and Oncocytoma

Yeong Jin Choi, M.D., Youn Soo Lee, M.D., Mi Seon Kwon, M.D.,
Kyo Young Lee, M.D., Byung Kee Kim, M.D., and Sang in Shim, M.D.

Department of Pathology, Catholic University Medical College

It is well known that fine needle aspiration biopsy(FNAB) is very useful and has a high
accuracy rate in the diagnosis of renal neoplasms. Although there is some indecision to
perform the FNAB for a rare possibility of tumor seeding along the biopsy needle tract, it
tends to be used increasingly. As in the cytologic diagnosis of metastatic lesion through-
out the body, renal cell carcinoma should nearly always be considered in the differential
diagnosis, the precise understanding of cytologic features of renal cell carcinoma with
various cell types and architectural patterns is necessarily required.

In this report, we present three cases of primary renal cell tumors, two of renal cell
carcinomas and one of oncocytoma, preponderantly emphasizing the cytologic differen-
tial points in the FNAB specimen.
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Fig. 1. Case 1. Renal cell carcinoma, clear cell type.
a) Single or clusters of tumor cells with fluidy back-
ground(Papanicolaou, X200). b) Tumor cells have
lacy cyanophilic abundant cytoplasms and mild nu-
clear atypism with small single nucleoli(Papanicolaou,
X 800).

Fig. 2. Case 1. a) Finely vacuolated cytoplasm with
indistinct cytoplasmic border(Papanicolaou, X 1000).
b) Histologic section of renal cell carcinoma, clear cell
type, with nuclear grade I (H&E, X200).
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Fig. 3. Case 2. Renal cell carcinoma, granular cell
type. a) Single or sheets of tumor cells in necrotic and
inflammatory background(Papanicolaou , X200). b)
Tumor cells show amphophilic granular abundant
cytoplasms with distinct cytoplasmic border (Papani-
colaou , X 400).
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Fig. 4. Case 2. a) Eccentrically located nuclei with
coarsely clumped chromatin and prominent nucleoli
{Papanicolaou, X1000). b} Histologic section of renal
cell carcinoma, granular cell type, with nuclear grade
(H & E, X200).
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Fig. 5. Case 3. Oncocytoma. A mahogany-brown col-

ored well demarcated lobulated mass, 6.0X5.5cm, in
the right upper pole of kidney showing central stellate
scar formation.
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Fig. 6. Case 3. a) Single or clustered tumor cells in
the clean background(Papanicolaou, X100). b) Tu-
mor cells are small and uniform having eosinophilic
dense granular cytoplasms with distinct cytoplasmic
border (Papanicolaou, X 400).
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Fig. 7. Case 3. a) Centrally located nuclei showing
fine vesicular chromatin with occasional inconspicu-

ous nucleoli(Papanicolaou, X 1000). b) Histologic sec-

tion of oncocytoma shows tubular or solid sheet ar-
rangement(H & E, X 200).
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Fig. 8. Electron microscopy demonstrates many swol-
len mitochondriae with cristae and a few ribosomes in
the cytoplasm of tumor cells (X 20,000).
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Table 1. Cytologic features of renal cell carcinoma
Case 1 Case 2 Case 3
Age/sex 63/M 67/M 45/F
Site lower pole, Rt entire kidney, Rt upper pole, Rt
Tumor size{cm) 3X2.5 15x10 6X%X5
Histologic DX RCC, clear cell RCC, granular cell oncocytoma
Nuclear grade I I I
Cytologic features
Background fluidy with rbc necrotic, inflammatory clean
Cells
Arrangement single, clusters single, sheet single, clusters
Size medium or large large small uniform
Shape ovoid polygonal, ovoid columnar, polygonal
Color cyanophilc amphophilic eosinophilic
Cytoplasm finely vacuolar, granular, abundant granular, dense
lacy, abundant
N/C ratio 1:3~1.6 1:1~1:5 1:1.5~1:3
Nuclei
Location eccentric/central eccentric central
Size(um) 4~13 10~20 7~10
Margin slightly irregular slightly irregular smooth
Shape round/ovoid round/ovoid round/uniform
Chromatin fine, clumping coarse, clumping fine, vesicular
Nucleoli single, small single/two, prominent inconspicuous
Binucleation rare frequent occasionally

RCC: renal cell carcinom, DX: diagnosis, Rt: right, rbc: red blood cells
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