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Abstract 

 

The present report describes the occurrence of skin metastasis in a dog with primary renal carcinoma. The clinical 
findings included progressive weight loss, inappetence, palpable abdominal mass and cutaneous tumor. The 
histopathological examination was carried out after unilateral nephrectomy and was confirmed by 
immunohistochemistry. The immunohistochemical and histopathological findings characterized this case as renal cell 
carcinoma with skin metastasis. 
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Introduction 

 

Secondary (metastatic) skin neoplasm are 
uncommon to rare in dogs. Mammary adenocarcinoma 
is the tumor most likely to metastasize within skin (34), 
but gastrointestinal and vascular tumors and melanomas 
are also reported in dogs and cats (32). 

Primary renal tumors are uncommon in dogs and 
cats (1,3,11,31). Their frequency in dogs represents 0,3 
to 1,0% of all primary neoplasm reports (1,16,21) and 
1,5 to 2,5% in cats (11). However, a wide variety of 
tumors occur in the kidneys (28), and malignant tumors 
are the most frequent in both species (10,11,23). In 
human medicine, kidney tumors are very relevant 
because they correspond to 3% of malignancies in 
adults, with high mortality rate (8,22,25). 

Renal neoplasms commonly occur in aged animals 
(14,17), with an average age of onset of eight years 
(1,3,11). However, undifferentiated nephroblastomas 
and renal sarcomas may occur more frequently in 
young dogs and cats (7). Apparently, there is sexual 
bias, with a male x female ratio of 1.8:1, described in 
dogs with primary renal cell carcinoma (11,13,19). 
Similarly, the ratio in humans is 1.5: 1 (18). Although 

renal tumors may appear in the renal epithelium, renal 
mesenchyme or embryonic tissues (3), 85.2% of the 
cases are of epithelial origin (11,23). Most malignant 
tumors reported in dogs are tubular cell carcinoma, 
cystadenocarcinoma, squamous cell carcinoma, 
transitional cell carcinoma of the pelvis and 
nephroblastoma (11,17). However, in cats lymphoma is 
the most common renal neoplasm (7,23). Although 
malignant tumors are more frequent, benign renal 
tumors can also occur, and adenomas are the most 
common. Hemangiomas, papillomas, lipomas, 
fibromas, neurofibromas and oncocytomas are 
occasionally reported in dogs and cats (14,17). 

The present case demonstrates a complex renal 
carcinoma with skin metastasis in a German Shepherd 
dog and presents additional discussion on metastatic 
skin and renal tumors in dogs.  

 

Case Report 

 

A seven-year-old male German shepherd dog was 
presented to the Hospital Veterinário of the 
Universidade Federal de Viçosa with the main 
complaint of chronic weight loss, apathy and a skin 
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mass localized in the right thorax. According to the 
owner, despite the animal was eating normally, weight 
loss had been observed for six months.  

On physical examination, the patient was alert, 
emaciated, and a non- ulcerated, normochromic and 
haired skin tumor was seen in the right shoulder. The 
mass had five centimeters in diameter, was well 
circumscribed, firm and without pain evidence on 
palpation. In the abdominal palpation, it was observed a 
mass of about 15 cm in diameter, in the mesogastric 
region, with a painful reaction. 

With the clinical suspicion of a neoplastic lesion, 
complete blood count (CBC), urinalysis, serum 
biochemistry, electrolytes profile, abdominal and 
thoracic roentgenograms and fine needle aspiration of 
the skin tumor for cytological examination were 
required.  

No significant changes were observed in the 
hematocrit, red blood cells counts, hemoglobin 
concentration, MCV, MCH and MCHC. The total 
protein was slightly raised (8.2 g/dL). A slight 
neutrophilic leukocytosis (16,400/ mm3) with relative 
(15%), but not absolute (2,460p/mm3) eosinophilia was 
seen. Biochemical and electrolyte profile were within 
normal range. The urinalysis was not performed due to 
poor sample preservation.  

The cytological assessment of the skin nodule 
presented a large number of epithelial cells with clear 
criteria of malignancy, including anisocytosis and 
anisokaryosis, nuclear basophilia and increased 
nucleus/cytoplasm ratio. 

The radiological examination of the abdomen, in 
both lateral and ventrodorsal projections, revealed a 
radiopaque spherical mass. No evidences of lung 
metastasis were observed in the chest X-rays.  

With the presumptive diagnosis of neoplastic 
disease, the dog was submitted to exploratory celiotomy 
which revealed a mass of about 12 cm in diameter, 
firm, not attached to the abdominal wall and intensely 
vascularized involving the entire right kidney. A total 
unilateral nephrectomy, with exeresis of regional lymph 
node was performed. No macroscopic focus of 
metastasis was observed in the abdominal cavity. The 
excisional biopsy of the skin nodule was also performed 
for histopathogical diagnosis. Unfortunately, half an 
hour after the surgical procedure, the animal had a 
cardiopulmonary arrest unresponsive to the standard 
cardiopulmonary resuscitation maneuver and died. 

Macroscopically, the abdominal mass was firm, 
brown in color and measured 12,5 x 11,0 x 10,8 cm. 
The skin tumor was soft, light-brown and measured 6,5 
x 6,0 x 4,8 cm. Representative fragments of both  tumor 
were fixed in 10% buffered formalin and submitted for 
histopathological and immuhistochemistry diagnosis.  

Microscopically, it was observed loss of the normal 
renal parenchyma architecture, with a narrow band of 
peripherically dislodged cortical tissue containing 
colapsed glomeruli (Figure 1). Some areas of preserved 
tubular structure, diffuse necrosis, hemorrhage and mild 
polymorphonuclear inflammatory infiltration were also 
found (Figure 2A). The epithelial cells had a 
tubulopapillary arrangement and the cells showed oval 
nuclei and light eosinophilic cytoplasm. The mitotic 
activity was low (Figure 2B). Based on the histological 
findings, tubulo-papillary renal cell carcinoma and 
collecting duct carcinoma were diagnosed. According 
to the World Health Organization (WHO), it was 
classified as undifferentiated renal carcinoma.  

 

 
Figure 1. Renal cortico-medullary transition evidencing 
the neoplastic mass (white asterisk) and renal cortex 
(black asterisk) with collapsed glomeruli (arrows) 
(H&E, 40X). 

 
The skin tumor had essentially the same 

histopathological alterations as described above 
confirming a cutaneous metastasis from a primary renal 
tumor (Figure 3A and 3B).  

The antibodies used in the immunohistochemical 
analysis were: cytokeratin AE1/AE3 (dilution 1:50), 
high molecular weight cytokeratin 34BE12 (1:50), low 
weight cytokeratin (7), Vimentin  (1:50) and EMA 
(clone E-29, 1:100).  

The samples were incubated overnight and 
submitted to antigen retrieval with citrate at pH 6.0 for 
30 minutes in water bath. The Envision Dual Link 
System (Dako) and DAB chromogen were used for 
amplification, for 1 hour and 5 minutes, respectively. 
The specimens were counter-stained with hematoxylin 
for 30 seconds.  

The fragment of renal mass and skin nodule 
presented the same pattern of immunohistochemical 
staining, according to table1.  
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Figure 2. A. Renal mass presenting high cell density, 
with diffuse necrosis (asterisk) and hemorrhage (H&E, 
40X). B. Cuboidal cells with basophilic cytoplasm, 
arranged in tubular structures (H&E, 400X). 

 
 

 
Figure 3. A. Neoplastic process involving the 
subcutaneous tissue.  (H.E, 40X). B. Cuboidal cells 
with basophilic cytoplasm, arranged in tubular 
structures like the renal mass (H&E, 400X).   
 

 
Table 1. Immunohistochemical findings of the of renal and skin samples 
 

Antibodies AE1/AE3 CK7 

High molecular 

weight 

cytokeratin 

Vimentin EMA 

Renal and 

skin masses 

Positive with 
weak and 

diffuse 
reaction 

Positive with 
weak and diffuse 

reaction 
Negative Negative 

Positive with intense 
and diffuse reaction 

 

A 

B 
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The diagnosis of renal cell carcinoma with skin 

metastasis was confirmed, but definitive classification 
was not possible, so undifferentiated renal carcinoma 
was the final diagnosis. 

 

 

Discussion 
 
Unequivocally, this report describes the occurrence 

of cutaneous metastatic lesion in a dog caused by 
primary renal cancer. Secondary (metastatic) skin 
neoplasm are uncommon to rare in dogs. Besides 
mammary adenocarcinomas, other neoplasms that may 
metastasize to the skin include, colonic, jejunal and 
pancreatic ductal adenocarcinomas, visceral 
hemangiosarcomas, oral melanomas and prostatic 
carcinoma (32). Specific and non specific cutaneous 
signs of leukemia cutis were also reported in dogs (32).  

At first glance, on physical examination, adnexal 
follicular tumor and a metastatic skin tumor were the 
main differential diagnosis of the case described here. 
Skin metastasis from colonic, jejunal and pancreatic 
carcinomas usually are manifested as multiple papules 
and nodules, localized mainly on the ventral abdomen 
and inguinal region (32). Additionally, gastrointestinal 
signs are frequently present in these cases (11). Non 
solar-induced hemangiosarcomas are usually solitary, 
may occur on the trunk, but are poorly circumscribed, 
bleed easily and are dark red to violaceous in color. 
Hemorrhage and ulceration are common features of 
dermal or subcutaneous hemangiosarcomas (32). 
Melanomas are usually solitary, may occur in the trunk 
(32), and the color of the tumor may vary from jet black 
to a non pigmented red nodule (9).  

There are no data on the occurrence of skin 
metastasis from kidney neoplasms in veterinary 
medicine, except for a short report in a textbook (12). In 
human medicine, however, skin is a common site for 
RCC metastasis (26). 

Unilateral renal involvement and malignancy 
observed in this present case were also reported to be 
more common in dogs with kidney neoplasm (3,10, 19, 
25,30).  In most cases, the clinical signs presented by 
dogs with RCC are nonspecific and include apathy, 
anorexia, weight loss, hematuria, palpable abdominal 
mass, polydipsia, vomiting and diarrhea (1,3,12,18). 
The case presented here also showed some of these 
clinical signs, which are generally non specific and 
common to other  neoplastic process. The suspicion of a 
malignant  neoplastic epithelial lesion occurred after the 
cytologic evaluation of the skin nodule.  

The reported case did not present significant  
hematological changes, except for relative eosinophilia, 
which could be explained due to intestinal parasitism or 
a paraneoplastic syndrome (2). The first one could also 
explain the presence of loose stools reported by the 
owner. 

Hematuria, pyuria, proteinuria and isosthenuria are 
the most frequently abnormalities observed in urinalysis 
(3,7). In human beings, the macroscopic hematuria is 
more often associated with the carcinoma of the renal 

pelvis. Our patient did not present macroscopic 
hematuria, but microscopic hematuria could not be 
evaluated due to the loss of urine sample. However it is 
interesting to note that hematuria is reported not to be 
common in dogs with RCC (18), in contrast of which is 
observed in human medicine (24). 

The most common sites of metastases from renal 
tumors in dogs are lungs, lymph nodes, bones and liver 
(3,5,10,12,26,27), however a cutaneous metastasis was 
present in this case. 

In human medicine, 10% of the tumors of the 
genitourinary tract may develop skin metastasis (31), 
and the skin is the region most affected by RCC 
metastasis (26,27).  

It is interesting to mention one aspects of this case: 
the presence of cutaneous tumor and absence of 
complains regarding to urogenital disorder. The clinical 
condition of oligosymptomatic RCC with manifestation 
of skin metastasis seems to be rare in either veterinary 
or human medicine. RCC usually presents hematuria as 
the main clinical manifestation in human beings (6,29).  

Skin metastasis as a marker of the visceral disease 
means that the disease is advanced, with worse 
prognosis (17,26,31). This was the case here, since all 
right kidney was affected by the neoplasm. Local 
extension to the adrenal gland occurs in approximately 
4% in humans. Extension to the adrenal gland, cava and 
mesenteric veins occasionally occurs in humans (20). 
Although there may be invasion of the renal vein in 
dogs, metastasis may not occur (12). In this case, 
despite the advanced cancer, these structures were not 
compromised, and the skin nodule was the only lesion 
regarded as metastatic. 

According to the World Health Organization 
(WHO), RCC can be histologically classified as: clear 
cell carcinoma, papillary carcinoma, chromophobe cell 
carcinoma, collecting duct carcinoma and 
undifferentiated carcinoma (24,28). These variants can 
be usually differentiated on HE staining (28). 
Immunohistochemical examination may offer 
additional benefit for distinguishing renal carcinomas 
and defining the origin of some metastatic carcinomas 
(4,12,24,33). However, because of the lack of a specific 
cell marker, a panel of antibodies should be used and 
analyzed in an algorithm model, to achieve an 
indication of the most probable diagnosis or primary 
sites (4). 

The most used markers in the RCC are vimentin, 
S100 protein, cytokeratin AE1/AE3 and CD10. Several 
cytokeratins have also been used, according to the 
histological classification (5,16,33). The renal cell 
papillary carcinoma typically are positive for vimentin, 
cytokeratin (CK 8/18, 19, 7), and epithelial membrane 
antigen (EMA) (4). The collecting duct carcinoma 
seems to originate from the distal nephron and shows 
characteristics between the renal cell carcinoma and 
renal pelvis carcinoma, coexpressing CK8/18, 19 and 
vimentin, but it is negative for CK13 (4).The 
immunohistochemical results obtained in the present 
case was not useful to distinguish the type of renal 
carcinoma as it is described in human medicine. 
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Due to the aggressiveness and malignancy of renal 
tumors and the fact that these are rarely diagnosed 
early, the prognosis is poor and the mortality rate is 
high (10,14,15). Survival after diagnosis is 16 months 
and, after surgery, six to eight months (1,10). The 
prognosis is good only in cases without metastasis, for 
unilateral tumors that can be completely removed at 
surgery (1,14). In this case, although the patient's 
anesthetic risk was high because of poor general 
condition, there were no intraoperative anesthetic 
complications. The death occurred during recovery 
from anesthesia, but the cause of the death was not 
determined, since necropsy was not allowed. 
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