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• Diagnosis of metastatic disease in patients 
with known extrarenal primary tumors 

• Diagnosis of renal abscess or lymphoma 

• Histologic confirmation of a renal primary 
tumor in presence of disseminated 
metastatic disease or unresectable 
retroperitoneal masses 

HISTORICAL ROLE OF 
RENAL TUMOR BIOPSY 

Very selective… 



 
Uncertainties regarding… 

 

• EFFICACY 

– Diagnostic accuracy 

– Impact on clinical decision making 

 

• TECHNIQUE 

– Non diagnostic biopsy 

– Sampling errors (intratumoral heterogeneity) 

• SAFETY 

– Bleeding 

– Needle track seeding 

WHAT WERE THE HISTORICAL REASONS 

FOR SELECTIVE INDICATIONS 

OF RENAL TUMOR BIOPSY? 



 

US/CT GUIDANCE 



 Right to left: 
 
17 gauge guiding 
cannula 

22 gauge fine 
needle for cytology 

18 gauge needle on 
automatic gun for 
core biopsy 

ADEQUATE INTRUMENTS 



 

COAXIAL TECHNIQUE 





 
  

BIOPSY QUALITY CHECK 





DIAGNOSTIC ACCURACY 

Volpe et al., J Urol 2007 



 

• Factors related to biopsy technique 

– Non standardized pattern of biopsy 

• Factors related to renal tumor histology 

– difficult differential diagnosis among tumor histotypes 

– difficult assessment of Fuhrman grade on biopsy 

– intratumoral heterogeneity 

• Factors related to histological assessment of biopsy 

– intraobserver and interobserver variability in the 

assessment of biopsy 

RENAL TUMOR BIOPSY 

CURRENT UNCERTAINTIES 

 



 

RENAL TUMOR BIOPSY 

HISTORICAL UNCERTAINTIES 

• TECHNIQUE 
– Non diagnostic biopsy 

– Sampling errors (intratumoral heterogeneity) 
 

• EFFICACY 
– Diagnostic accuracy 

– Impact on clinical decision making 

 

x 

• SAFETY 
– Bleeding 

– Needle track seeding 
x 

x 



 325 valid questionnaires 
 
139 (43%) urologists never indicate renal 
biopsies 
 
 
111 (34%) always indicate biopsies for renal 
masses 
  
 
75 (23%) indicate biopsies only in selected 
cases 

http://www.fmft.net/EU%20Constitution%20EU%20Treaty%20Referendum%20Mr%20Free%20Market%20I%20Say%20No%20Free%20Market%20Fairy%20Tales.JPG


 

• Presence of tumor features leading to lower 

diagnostic yield/higher risk of complications 

– Cystic renal tumors 

– Renal tumors <15 mm in size 

– Tumors in difficult locations (anterior, perihilar)  

• Presence of patient features limiting the impact of 

RTB on clinical decision making 

– Patient age 

– Patient comorbidities 

 

WHAT ARE THE CURRENT REASONS 

FOR SELECTIVE INDICATIONS 

OF RENAL TUMOR BIOPSY? 
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 At multivariate analysis smaller tumor size 
and cystic pattern correlate significantly 
with a lower diagnostic yield of biopsies 





META-ANALYSIS 

DIAGNOSTIC ACCURACY OF RTBs 



NO YES 
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 At multivariate analysis smaller tumor size 
and cystic pattern correlate significantly 
with a lower diagnostic yield of biopsies 
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FOR SELECTIVE INDICATIONS 

OF RENAL TUMOR BIOPSY? 

 





 

• Presence of tumor features leading to lower 

diagnostic yield/higher risk of complications 

– Cystic renal tumors 

– Tumors with significant necrosis or in difficult locations 

• Presence of patient features limiting the impact of 

RTB on clinical decision making 

– Patient age 

– Patient comorbidities 

 

WHAT ARE THE CURRENT REASONS 

FOR SELECTIVE INDICATIONS 

OF RENAL TUMOR BIOPSY? 

 



< 50 years > 75 years 



Combined 

Chawla et al, J Urol, 2006 

Mean growth rate   0.28 cm / year 



Tumor 
Size 

Low 
Grade (%) 

High 
Grade (%) 

Totals 

< 4 cm 7729 (86) 1250 (14) 8979 

4-7 cm 5015 (79) 1361 (21) 6376 

> 7 cm 2439 (70) 1024 (30) 3463 

Totals 
15,183 
(81) 

3635 (19) 18,818 
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• Providing accurate diagnosis of renal lesions 

– Benign/malignant 

– Tumor histotype 

• Predicting tumor aggressiveness  

CAN IMAGING 
SUPPORT CLINICAL CHOICES 

IN PATIENTS WITH 
LIMITED LIFE EXPECTANCY? 





CONTRAST ENHANCED MRI 

Radiology 2012 



CONTRAST ENHANCED MRI 

Percentage change in signal intensity 
between precontrast and each postcontrast phase  

 



CONTRAST ENHANCED MRI 

Percentage change in signal intensity (%SI change) 
between precontrast and each postcontrast phase  

 



AJR 2010 



DIFFUSION WEIGHTED MRI 

Wang et al 
Radiology 

2010 



DIFFUSION WEIGHTED MRI 

Taouli, 
Radiology 

2009 

DW MRI can be 
used to characterize 
renal lesions; 
however, compared 
with CE-MRI, it is 
less accurate. 
 





 

 

- High, but not excellent accuracy for the diagnosis of 
malignancy 

- Poor ability to differentiate oncocytomas and “fat 
free” epitelioid angiomyolipomas 

 

 

 

CT/MRI IMAGING 



 

 

 Limited ability to differentiate tumor aggressiveness 

 

 

 

CT/IMAGING 



Small renal masses 

Treatment options 

TUMOR CHARACTERISTICS 

SIZE 

LOCATION 

GROWTH PATTERN 

EXOPHYTIC RATE 

 

INDICATIONS 

 ABSOLUTE 

RELATIVE 

ELECTIVE 

 

PATIENT CHARACTERISTICS 

AGE 

COMORBIDITIES 

OPEN NSS 

ABLATIVE 
THERAPIES 

ACTIVE 
SURVEILLANCE 

LAPAROSCOPIC 
NSS 

ROBOT-ASSISTED 
NSS 



We need better 
histological definition 
by percutaneous 
needle biopsy 

 

• Malignancy 

• Grade 

 

SMALL RENAL MASSES 







 

It may support “extreme” nephron-sparing treatment in 
young patients with large, anatomically complex tumors  

 

 

WHAT CAN RTB PROVIDE  
IN CLINICAL MANAGEMENT OF SRMs? 



 

It may support clinical decisions in patients with 

multiple and bilateral renal masses 

 

 

WHAT CAN RTB PROVIDE  
IN CLINICAL MANAGEMENT OF SRMs? 



To avoid some unnecessary surgeries for benign pathology 
 
To support decision making in pts with SRMs who are 
candidates for conservative treatment 
 
To better define the oncologic outcomes of minimally-
invasive ablative therapies 
 
To support in the choice of the best treatment for 
patients with metastatic RCC 

WHAT CAN RTB PROVIDE  
IN CLICAL MANAGEMENT OF SRMs? 



 

CONCLUSIONS 

 Percutaneous biopsy is safe and adequate 
biopsy cores yields an accurate 
histological diagnosis in the majority of 
cases 

 Current abdominal imaging does not have 
an optimal accuracy and provides poor 
information for the selection of patients 
for a non-surgical treatment 



 

CONCLUSIONS 

• Renal tumor biopsy is not necessary for 
most solid contrast-enhancing renal 
masses in young and fit patients with long 
life expectancy 
 

• Renal tumor biopsy should not be 
performed for cystic lesions Bosniak <3 
and has a lower diagnostic yield for 
smaller (<15mm) tumors 
 



  

Renal tumor biopsy is important for treatment 
decision-making in selected patients 

 It should be recommended: 

 for renal masses with indeterminate imaging 

 in patients with SRMs who are candidates for 
non-surgical treatment 

 in patients with metastatic RCC who are not 
candidates for cytoreductive nephrectomy 

CONCLUSIONS 



 
  

Further studies are needed to define 
standardized patterns of biopsy and to  
optimize the diagnostic yield and the 
accuracy of biopsies in defining tumor 
histotype and grade 

CONCLUSIONS 

 The use of cytogenetics, molecular biology, 
microarrays may potentially lead to a 
further increase of the clinical utility of 
percutaneous biopsy of renal tumors 


