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CASE REPORT

A renal oncocytoma in a Maltese dog with renal cysts
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Abstract: A renal oncocytoma was diagnosed in an 8-year-old female Maltese dog with a history of renal cysts. Tumor cells were not
detected until six months after observation of renal cysts. Nephrectomy was performed to treat the neoplasia. Tumor-like masses with
numerous nodules were observed in the inner surface of cysts present in the caudal part of the left kidney. Histologically, the tumor
consisted of cells with abundant eosinophilic cytoplasm. The diagnosis was based on histological features, periodic acid-Schiff
reaction, and immunohistochemical cytokeratin staining. Based on a literature review, this is the first canine renal oncocytoma case
reported in Korea.
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Canine renal oncocytoma is an extraordinarily rare, usually benign, tumor

composed of cells with brightly eosinophilic cytoplasm. In humans, the occur-

rence of oncocytoma is relatively common. It has been reported in a variety of

organs including salivary gland, endocrine glands, liver, lungs, and kidneys in

humans [1]. Oncocytoma has been sporadically reported in cats, dogs, and

rats [2-5]. The first report of a canine renal oncocytoma was documented in

2000 [2, 3]. Histological features include eosinophilic granular cytoplasm with

periodic acid-Schiff (PAS) positive granules and an abundance of mitochon-

dria [6]. Immunohistochemistry (IHC) for cytokeratin and vimentin has been

utilized for the diagnosis of this tumor as it expresses cytokeratin AE1/AE3,

but not vimentin [7, 8]. In this study, we report a case of canine renal oncocytoma.

An 8-year-old female Maltese dog was referred to the Veterinary Medical

Center of Chungbuk National University due to abdominal distension. On

physical examination, a soft large mass was palpated in the abdomen. By

ultrasonography, a round to oval cystic lesion containing fluid-attenuation

material was observed in the caudal part of the left kidney. Radiography

revealed a mass (6.5 × 5.3 × 6.4 cm3) with round-shaped soft tissue opacity

(Fig. 1A). Aspirations were performed to treat cystic swelling caused by con-

tinuous fluid secretion. The mass was not surgically removed until 6 months

later when tumor cells were detected by cytological examination of the fluid.

Grossly, there were clear fluid and tumor-like masses in the swollen cystic

space present in the caudal part of the kidney. The diameter of the long axis of

the tumor was 6 cm. The tumor tissues consisted of relatively large white

masses and a number of tan-colored small nodules scattered throughout the

cysts (Fig. 1B).

Tissues samples were fixed in 10% phosphate-buffered formalin, processed

and embedded in paraffin for histopathological examinations. Four-microme-

ter-thick tissue sections were used for staining with hematoxylin and eosin,

PAS, and IHC for cytokeratin AE1/AE3 and vimentin. For IHC, monoclonal

anti-pancytokeratin AE1/AE3 (1:1, Abcam, UK) and monoclonal anti-vimen-

tin (1:400, Abcam) were used as primary antibodies. Binding of primary anti-

bodies was detected by applying an avidin-biotin-peroxidase complex method

(ABC kit; Vector Laboratories, USA).
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Histologically, the mass was well demarcated from the

parenchyma by fibrous stromal tissues. There were no nor-

mal renal histological structures such as glomerulus or renal

tubules in these cysts (Fig. 2A). In some area, cortical tis-

sues were compressed by the tumor. Neoplastic cells were

packed into lobular architectures by well-developed thin

fibrous stromal tissues. Some tumor cells in small nodules

showed papillary growth. Tumor cells in lobular architec-

tures were arranged in solid or tubular patterns. Contained

cellular debris or homogeneous eosinophilic fluid was observed

in lumens. Tumor cells were well differentiated, round to

oval to polygonal in shape, and large with intensely eosino-

philic granular cytoplasm and distinct cell borders. Nuclei

were round with coarsely stippled chromatin and a promi-

nent nucleolus (Fig. 2B). Cytoplasmic fine granules were

moderately positive in PAS staining (Fig. 2C). IHC revealed

that cytokeratin AE1/AE3 was expressed in the cytoplasm of

tumor cells (Fig. 2D); however, vimentin was not expressed

Fig. 1. Ventrodorsal radiograph of the abdomen showing a round-shaped mass (arrow) with a smooth margin on the left side (A). Note

the numerous tan or white tumor masses and watery fluid in the cyst fixed in formalin (B).

Fig. 2. Histological features. Note that the tumor tissue (asterisk) surrounded by thick connective tissues (CT) compresses the renal

cortex (A, ×25). The large eosinophilic tumor cells in lobular architectures were arranged in solid or tubular patterns. Homogeneous

eosinophilic fluid was observed in lumens (B, ×100). Tumor cells show positive reactions for PAS staining (arrows) (C, ×200) and

cytokeratin AE1/AE3 (D, avidin-biotin complex method, ×400).
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at all (data not shown).

In the present case, there were some histologic features of

benign tumors, including expansive growths, well-differenti-

ated and uniform cellular appearances, non-metastasis, and

few mitotic figures. The diagnostic criteria of oncocytoma

include distinctive granular eosinophilic cytoplasm, positive

PAS reaction, immunoexpression of cytoplasmic cytokera-

tin, but not vimentin, abundant mitochondria, and absence of

ultrastructural vesicles [6, 9]. Presence of an eosinophilic vari-

ant of chromophobe renal cell carcinoma (RCC) is consid-

ered a differential diagnosis of renal oncocytoma. Although

histological features of oncocytoma are quite similar to those

of chromophobe RCC, chromophobe RCC is known to be

negative in PAS staining but positive in colloidal iron stain-

ing. In addition, oncocytoma has ultrastructural vesicles.

Immunohistochemical expression of some markers is useful

when differentiating the diagnosis of RO and chromophobe

RCC from RCC. While RCC expresses both cytokeratin and

vimentin, RO and chromophobe RCC express cytokeratin

only [2]. Based on the diagnostic criteria of oncocytoma and

chromophobe RCC, this case was diagnosed to be canine

renal oncocytoma. The histogenesis of oncocytoma is

unclear. However, tumor cells are thought to be derived from

intercalated cells of collecting ducts in humans [9, 10]. The

cysts containing tumor masses and fluid in this case may be

identical to classic renal cysts. Although the pathogenesis of

renal cysts has not been fully elucidated, these cysts are

likely to be derived from normal or noncystic segments of

the nephron. Therefore, renal cysts normally occur at renal

tubules, collecting ducts and/or Bowman's space [11]. Lume-

nal surfaces of these cysts are lined by flattened epithelium.

In this case, there were numerous small cysts lined by epithe-

lial cells in the non-tumorous parenchymal cortex, indicating

that this case might have some genetic factors involved in the

genesis of the cysts. Being separated from the parenchyma

and not lined by epithelium because of tumor cell prolifera-

tion on the thick connective tissues, tumor-bearing large cysts

are considered to be the same cyst type as those present in

the normal cortex. However, the causative relationship between

renal cysts and neoplasia is undescribed. Based on our litera-

ture review, this is the first case of a canine oncocytoma

reported in Korea.
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