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Background 
•  US is the most 

commonly used 
imaging modality in  
suspect kidney 
diseases : 

•  Size 
•  Focal lesions 
•  Obstruction of the 

collecting system 
•  Vascular disorders 



Background 
B-Mode Power Doppler 



CEUS and kidney:   Study procedure 

•  Enhance rapidly and intensely 
•  Macro-microvasculature 

- Two enhancement phases 
•  Cortical enhancement (15-30s) 
•  Parenchymal (cortex and  
    medulla enhancement 25s-4mins) 
•  No escretive or tubular phase 
•  CEUS is less intense and fades 

earlier in chronic renal disease 
 



Background 
•     
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CEUS and kidney: 
Learning objectives 

•  Vascular diseases 

•  Renal focal lesions 

•  Renal infection 

•  Assessment of percutaneous ablation 



Vascular diseases 
• High diagnostic evaluation in the detection of 

renal parenchyma ischemia  

•  Clear dfferentiation between renal infarction 
and cortical necrosis 

• Differentiation between hypo-perfused areas 
and non perfused areas 



Vascular desorders:  Renal ischemia 

•    



Vascular desorders: Cortical necrosis 

•    



Renal Focal Lesions  
What we need to know about it?  

Renal mass 

Solid Cystic 

No surgical 

Surgical 



CEUS  and Renal Focal Lesions 
1.  Differential diagnosis between cystic and solid 

lesions 

2.  Differential diagnosis between solid renal masses 
and pseudotumors 

3.  Characterization of complex cystic renal masses 

4.  Evaluation of solid renal lesions (?) 
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Renal Focal Lesions 
1.  Differential diagnosis between cystic and solid 

lesions 
 
2.  Differential diagnosis between solid renal masses 

and pseudotumors 

3.  Characterization of complex cystic renal masses 

4.  Evaluation of solid renal lesions 
 

 
 
 

 



Differential diagnosis between solid renal masses and 
pseudotumors 

 
 

Renal mass 

pseudotumor 

Both CECT and CEUS have  limitations in small hysoenhancing tumors 



Renal Focal Lesions 
 3. Characterization of complex cystic renal 

masses: role of CEUS    

•  DD solid lesion and cystic emorragic lesions  

•  Real time evaluation of wall septa and 
nodules   

•   In comparison with TC permits a real time 
vascular study of very thin septa   

 
  
  



  

•  Class IIF à Follow-up 
•  Class III  à Surgical exploration 
•  Class IV  à Total nephrectomy 



  

Ragel M et al Ultrasound 2016 



Renal Focal Lesions 
   3.  Characterisation of complex cystic renal masses  

CEUS and  Bosniak classification: B I 
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Renal Focal Lesions 
   3.  Characterisation of complex cystic renal masses:  

CEUS and  Bosniak classification: B IIF 
 



Renal Focal Lesions 
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CEUS and  Bosniak classification: B III 
 



Renal Focal Lesions 
   3.  Characterisation of complex cystic renal masses: 

CEUS and  Bosniak classification: B IV 



 Renal Focal Lesions 
 Characterization of complex cystic renal masses 

•  The Bosniak classification differentiates surgical and 
non-surgical cyst 

•  CEUS is a feasible tool in the evaluation of complex 
cysts and can upgrades CECT Bosniak classification 
because of its high sensitivity avoiding radiation and 
nephrotoxicity 



Renal Focal Lesions 
1.  Differential diagnosis between cystic and solid 

lesions 
 
2.  Differential diagnosis between solid renal masses 

and pseudotumors 

3.  Characterization of complex cystic renal masses 

4.  Evaluation of solid renal lesions 

 
 
 

 



Solid masses: Classification 
  

l  Benign 

Angiomyolipoma 
 
Benign/Malignant 
 
Oncocytoma 

•  Malignant 

Renal cell carcinoma (RCC) 
Tansitional cell carcinoma (TCC) 
Lymphoma 
Metastasis 
Rare tumors 





The majority of 
angiomyolipomas are 

differentiated with CT or 
MRI 

Differential diagnosis with 
RCC is not possible using 

CEUS  
  



Benign lesions: oncocytoma 



Benign lesions: oncocytoma 

Oncocytoma is hypervascular 
It is difficult to distinguish it 

from RCC unless a spoke 
wheel pattern is depicted  



RCC: CEUS 

•  Characteristically has a strong homogeneous or 
heterogeneous enhancement during the cortical phase 
and relatively hypo during the parenchyma phase with 
a tumor washout faster than normal renal parenchyma   

  



RCC: CEUS 

•    
  
•  Hypovascular RCC shows scarce enhancement 

thus, a lower echogenicity respect to adjacent 
renal parenchyma both in the cortical phase 
and corticomedullary parenchyma phase   



RCC: CEUS 

•    
  
•  Hypovascular RCC shows scarce enhancement 

thus, a lower echogenicity respect to adjacent 
renal parenchyma both in the cortical phase 
and corticomedullary parenchyma phase   

CEUS can not  differentiate 
RCC from the other solid 

kidney lesions 
  



 Renal infections 

•   The diagnosis of acute pyelonephritis is based 
on clinical examination and laboratory tests 

•  CEUS is effective in identifying inflammatory 
involvment and can be used to monitor the 
resolution of the abcesses 



 Renal infections 
acute pyelonephritis 

 
 
 
 
 
 

Round or wedgeshaped hypovascular areas  most cospicuous  
during the parenchymal late phase 



 Renal infections 
acute pyelonephritis: abcess 

complication  
 
 
 
  
 

Non enhancing area   
Courtesy of Prof Bertolotto 



 Renal infections 
acute pyelonephritis: abcess follow-up 

 
 
 
 
  
 

CEUS can be used to monitor the 
resolution of abcesses 

January 21th 

February 25th 

May 18th 



 Ablation procedures 

•  Ablation procedures are widely used for mini-
invasive treatment of RCC 

• Diagnostic imaging includes CECT and /or 
CEMR imaging 

•  CEUS plays an important role in the 
management of patients treated with ablation 
therapies 



  

Case #1 : pre-evaluation 



  

Case #1 : pre-evaluation 



  

•    

Case #1: RFA 
  
  
 



Clinical Case  



 Renal trauma 
 

• Non panoramicity  
• No informations about  
   the urinary tract 
• Useful in the follow-up 
 



Background 
•     



Kidney and CEUS   
Take-home messages 

   
•  CEUS is a safe  effective and reliable imaging 

modality in some kidney diseases    
•  In chronic kidney diseases CEUS is safe and 

alternative to CECT and /CEMRI  
•  CEUS is complementary to CECT and /or CEMRI in the 

management of patients treated with ablation 
procedures 



Thank for your attention 


