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 1 

Introduction 

Each year In Europe, approximately 40,000 patients are 

diagnosed with Renal cell carcinoma (RCC), leading to 20,000 

deaths (Patard et al., 2011). Although it is the tenth most 

common malignancy in Europe it accounts for only 2–3% of 

cancers (Escudier et al., 2012). With newer therapies, the 

median survival period of patients with advanced RCC is about 

26 months (Banumathy and Cairns, 2010). 

The incidence of RCC is increasing at around 2% per 

year, this had been attributed to increased detection due to the 

wide spread of imaging modalities (Wood and Brown, 2012). 

Renal cell carcinoma accounts for approximately 90% of 

renal malignancies. According to the World Health 

Organization, there are three major histological RCC types; 

clear cell renal cell carcinoma (ccRCC) (75%), papillary renal 

cell carcinoma (pRCC) (10–15%), and chromophobe renal cell 

carcinoma (chRCC) (5%). pRCC can further be divided into 

two different subtypes, type 1 and type 2 (Ljungberg et al., 

2010).  

Immunohistologic and ultrastructural analysis have 

suggested that the proximal renal tubular epithelium is the 

tissue of origin of most renal tumors. Renal tumors tend to be 

spherical, but may vary widely in size. The average diameter is 


