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Introduction 

Solid renal masses include pseudotumors and renal 

neoplasms (Hélénon et al., 2002). 

Malignant renal masses account for 3% of newly diagnosed 

cancers, and the most common type (90%) is renal cell carcinoma 

(RCC). Five-year survival rate in renal cancer patients is 68.4% all 

over the globe. RCC has shown to be resistant to radiation therapy 

and chemotherapy, therefore radical or partial nephrectomy 

remains the mainstay of treatment for localized disease. (Bertagna 

et al., 2013) 

Advances in surgical and chemotherapeutic treatment of 

primary and metastatic renal malignancies have improved patient 

outcome. Therefore, accurate diagnosis and correct staging of 

renal malignancies remains the key to the success of appropriate 

treatment (Kumar et al., 2005) 

Since renal malignancies lack efficient serum markers, the 

diagnosis solely depends on imaging and results of biopsy. While 

biopsy remains the gold standard, it is an invasive technique. 

Moreover, cytology obtained from fine-needle aspiration (FNA), 

which is less invasive, has poorer diagnostic accuracy (Kumar et 

al., 2005) 
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Contrast-enhanced CT or MRI is used as a gold standard 

imaging modalities in the detection and characterization of renal 

masses (Aras et al., 2013). 

Despite the advantages of current imaging modalities in 

management of renal solid lesions, they have limitations of 

evaluating malignant lesions as renal cell carcinoma in regard to 

local spread and distant disease (Ramdave et al., 2001). 

Renal masses that are difficult to diagnose by conventional 

imaging modalities are complicated cystic lesions, benign solid 

lesions (oncocytoma and angiomyolipoma), metastatic lesions and 

lesions smaller than 3 cm. FDG-PET imaging might be more useful 

in this subset of patients than anatomic imaging (Kumar et al., 2005) 

The imaging of tumors with FDG is based on the principle 

that tumor cells have a higher rate of glucose uptake than normal 

cells, owing to its higher rate of glycolysis and increased 

expression of glucose transporters (GLUT-1) at its surface. Renal 

tumors are not exception, as they do have increased glucose 

metabolism (Kumar et al., 2005) 

Hybrid imaging with positron emission tomography (PET)/ 

computed tomography (CT) provides combined anatomical and 

functional imaging information allowing for biological 

characterization of morphological abnormalities seen on CT and 

vice versa (Powles et al., 2007).  
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It helps to prevent unnecessary biopsies and ensures 

optimal management of suspicious lesions based on conventional 

imaging modalities (Kochhar et al., 2010) 

Combining tissue characterization and determining the 

exact localization and the extent of disease has been shown to 

result in improved sensitivity and specificity of PET/CT imaging 

(Powles et al., 2007). 

PET/CT with 18F-FDG shows metabolically active disease 

and is widely used for the diagnosis and follow-up of patients with 

cancer ,PET/CT with 18F-FDG is widely used for evaluating 

tumor metabolism in patients with cancer at various time points 

during the course of the disease . (Zukotynski et al., 2012). 

From experience of the Johns Hopkins PET Center, where 

over 2700 studies were performed in a 2- year period, they foresee 

that the imaging of the abdominal and pelvic cancer in the future 

will be almost exclusively done by PET/CT ( Schiepers. 2005). 
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Aim of the work 

To assess the role of FDG PET CT in evaluation of solid  renal masses. 
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Anatomy Of The Kidney 

A. Gross Anatomy  

The urinary system consists of two kidneys, two ureters, the 

urinary bladder, and the urethra (Fig. 1). Tubules in the kidneys 

are intertwined with vascular networks of the circulatory system 

to enable the production of urine (Yaqoob, 2009). 

 

 

 

 

 

 

 

 

 

 

Fig. )1(: The organs of the urinary system are the two kidneys, two ureters, 

urinary bladder, and urethra (Quoted from Yaqoob, 2009). 

 



Anatomy Of The Kidney 

 

6 

 

The kidneys are two bean-shaped organs lying on the 

retroperitoneal space on either side of the vertebral column in the 

most posterior part of the abdominal cavity. They lie posterior to 

the lower portion of the liver on the right and posterior to the 

lower spleen on the left. The lower ribcage thus forms a protective 

enclosure for kidneys (Yaqoob, 2009). 

The retro peritoneum is divided by facial planes into three 

compartments: the perirenal, anterior pararenal, and posterior 

pararenal spaces (anterior and posterior to the renal fascia) (Fig. 2) 

(Ryan et al., 2004). 

Renal fascia has an anterior leaf “Gerota’s fascia” and 

posterior leaf “Zuckerkandl’s fascia”. These fascial layers are fused 

laterally as the lateral conal fascia, which is continuous with the 

fascia on the deep surface of the transversalis abdominis muscle. 

Above, the layers blend with the diaphragmatic fascia . Medially, the 

anterior fascia fuses with the sheaths of the aorta and the inferior 

vena cava. The posterior fascia fuses with the psoas muscle. The 

perirenal space contains the kidneys and renal vasculature. Below, 

the perirenal space is relatively open (Ryan et al., 2004). 

 

 

 


