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Objectives

• At the conclusion of this activity, participants should be able to 
successfully:

1. Understand surgical decision making around renal mass biopsy (RMB)

2. Understand the utilization of RMB-based molecular biomarkers in renal cancer

3. Identify clinical and research gaps for RMB and molecular biomarkers in renal 
cancer 
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Clinical Case for Discussion
HPI: 58yF incidentally detected LEFT renal mass
PMH: anxiety, cirrhosis, non-insulin dependent DM, HTN
Renal function: Cr 0.7/eGFR 95 mL/min, elevated alb/cr ratio in urine 

3.1cm x 3.1 cm

2.4 cm x 3.5 cm
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Small Renal Mass Clinical Decision Making

• Incidentally detected small renal mass (SRMs) (< or = 4 cm)

Q: surveillance vs treatment?

Important components of initial evaluation:
• History & Physical, assessment of overall patient health
• Hereditary renal cancer syndromes 
• Baseline renal function and risk factors for chronic kidney disease 
• Radiographic characteristics
• Possible renal mass biopsy
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Epidemiology of Renal Cancer

Siegel RL, CA Cancer J, 20022

• 30% stage IV at diagnosis (synchronous)
• 30% develop metastases after treatment of localized disease (metachronous)
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Renal Cell Carcinoma is Not One Disease

Shuch B, et al. Eur Urol, 2014

5% of RCC are associated 
with hereditary syndromes
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The Incidence of SRMs is Increasing

• Increased detection of asymptomatic SRMs 

• 20-30% of biopsied or excised SRMs are benign (mainly oncocytoma 
and angiomyolipoma)

• 70% are malignant

• Benign tumors can grow

• Small number of SRM have metastatic potential (~2%)

Sanchez A, et al. J Clin Oncol, 2018 



Private InformationDIVISION OF UROLOGY 

Radiographic Evaluation of SRMs

• Tumor size correlates with malignant pathology

• Presence of necrosis is a sign of aggressive disease 

• Cystic masses are less aggressive
• Less likely to biopsy a cystic mass as yield is lower

• Bosniak III/IV resected lesions that have clear cell RCC have low malignant 
potential and very few metastatic events 

• MRI to look at fat (AML)

Silagi A, Sanchez A, et al. Eur Urol Focus, 2019 

Sanchez A, et al. J Clin Oncol, 2018 
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Radiographic Evaluation of SRMs

Mano R, et al. Urol Oncol, 2020 

HPI: 58yF incidentally detected LEFT renal 
mass
PMH: anxiety, cirrhosis, non-insulin 
dependent DM, HTN
Renal function: Cr 0.7/eGFR 95 mL/min, 
elevated alb/cr ratio in urine 

3.5 cm = 55 points
12-yr MFS ~ 95%
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Radiographic Evaluation of SRMs: MRI ccRCC-LS

Schieda N, et al. Radiology, 2022 
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Radiographic Evaluation of SRMs: MRI ccRCC-LS

Schieda N, et al. Radiology, 2022 
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Predictors of SRM behavior

• What other features are correlated with tumor growth or need for 
intervention?

• Growth trajectory (> or = 0.5 cm / year) 

• Radiographic progression 

• New local/systemic symptoms 

• Biopsy-obtained histology and grade

Campi R, et al. Minerva Urol Nefrol, 2020 

Sanchez A, et al. J Clin Oncol, 2018 
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Predictors of SRM behavior: Tumor Size

Bhindi B, et al. Eur Urol, 2018 
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Tumor Size Correlates with Malignant and 
Aggressive Histology

Bhindi B, et al. Eur Urol, 2018 
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Some SRMs Have Metastatic Potential

DiNatale R, et al. Eur Urol Oncol, 2020 
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Current Utilization of Renal Mass Biopsy for 
SRMs

2021 American Urological Association Guidelines  

Campbell SC, et al. J Urol, 2021 



Private InformationDIVISION OF UROLOGY 

Current Utilization of Renal Mass Biopsy for SRMs

Kapur P, et al. Eur Urol Oncol, 2022

• How are they performed?
• 2-3 cores with 16-18G core needle under US or CT guidance 

• Why is RMB underutilized in the urology community?
• Complications related to RMB (2% Clavien 2 or > complications) 

• Potential to make renal surgery more difficult 

• Information not useful (particular oncocytic tumors)

• Who performs these biopsies?
• IR, urologists (some clinic based)

Sanchez A, et al. J Clin Oncol, 2018 
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Current Utilization of Renal Mass Biopsy for SRMs

Patel DN, et al. Urol Oncol, 2021
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What Information Can We Get From RMB?
• Accuracy for malignancy/histologic subtype: 100% PPV, 60% NPV, 15% non-

diagnostic
• Oncocytoma is a challenge, 25% have RCC on pathology

• Accuracy for histologic grade: good for high- vs low-grade tiered system
• 20% with low-grade have high-grade on surgical pathology

• Results depend on size of lesion, cystic vs non-cystic, body habitus, etc
• Need good markers of 1) cancer vs no cancer and 2) disease aggressiveness 

associated with metastatic potential/development 

• RMB wish list:
• Sarcomatoid features
• Clinically relevant molecular markers 

Sanchez A, et al. J Clin Oncol, 2018 
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Challenges of RMB

• False negative and non-diagnostic biopsy (NPV 60%, non-diagnostic 
15%)

• Oncocytic neoplasms

• Tumor heterogeneity
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Addition of targeted WES results to RMB

Mano R, et al. Urol Oncol, 2021
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Prognostic Molecular Markers Available in 
Localized RCC

Silagy AW, et al. European Urol Focus, 2019 
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Existing biomarkers in localized ccRCC: CCP

• Cell-cycle progression (CCP) score by Myriad 
genetics (SLC, UT) improves prediction of 5-year 
DSM and adverse pathology (G3-4, pT stage >= 3, 
mets at surgery or papillary type 2) on biopsy

• CCP = 31 cell cycle genes normalized to the 
expression of 15 housekeeping genes 

PROGNOSTIC

Morgan T, et al. Eur Urology, 2017
Tosoian JJ, et al. Eur Urol, 2020 
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• ClearCode34 (initially 110 genes -> 34 genes) 

• Developed in 72 patients -> validated in TCGA

• C-index 0.65-0.70

PROGNOSTIC

Existing biomarkers in localized ccRCC: ccA/ccB

Brannon,  et al. Eur Urology, 2012
Brannon, et al. Genes Cancer, 2010
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• 16 cancer-related genes 

• Independently associated with cancer 
recurrence

• C-index of 0.81 

PROGNOSTIC

Rini,  et al. Lancet Oncol, 2015

Existing biomarkers in localized ccRCC
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Summary of clinical, radiographic, and molecular 
features of SRMs
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Proposed Integration of Molecular Markers
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Additional information that could be obtained 
from RMB: BAP1 IHC

Kapur P, et al. Eur Urol Oncol, 2022
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Biomarker Limitations to Consider

• Gene expression biomarkers
• Heterogeneity

• Platform used 

• Overlap between signatures

• Patient population being studied

• Statistical power 

• Dichotomizing biomarkers, arbitrary cut-points 
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Validation of existing ccRCC biomarkers 

• 17 of 28 published genetic and 
transcriptomic prognostic ccRCC markers 
were validated in an independent cohort

• Of those, only ccB gene expression was 
significant in MVA

Gulati S, Eur Urol, 2014
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Biomarker Driven Neoadjuvant Therapy  Clinical 
Trial in ccRCC

Epaillard N, et al. Bulletin du Cancer, 2020
Beuselinck et al., Clin Cancer Research, 2015 NCT02960906



Private InformationDIVISION OF UROLOGY 

• How can we evaluate/incorporate prognostic biomarkers derived from systemic 
therapy trials in patients with localized ccRCC to guide treatment selection for 
neoadjuvant and adjuvant clinical trials?

• Can we derive some of these biomarkers from biopsy samples of tumors? 

• How should we critically evaluate these biomarkers before incorporating them into 
practice/trials?

• What can we learn about the pathology/biology of tumors with these different 
signatures?
• E.g., angiogenesis gene expression signatures -> go back to path to look at differences in 

angiogenesis

Existing Biomarker Questions
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Small Renal Mass Clinical Case for Discussion

• Elected for LEFT robotic partial nephrectomy
• 30 minutes warm ischemic time
• Pathology: AML with expansile histiocytic inflammation
• 1 year Cr 0.82/eGFR 82 mL/min

HPI: 58yF incidentally detected LEFT renal 
mass
PMH: anxiety, cirrhosis, non-insulin 
dependent DM, HTN
Renal function: Cr 0.7/eGFR 95 mL/min, 
elevated alb/cr ratio in urine 

3.5 cm = 55 points
12-yr MFS ~ 95%
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Benign Pathology on Surgical Resection

Kim JH, et al., JAMA Surgery, 2019

Female sex, older age > 65, and CT only pre-op imaging associated with benign pathology
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Future Directions

• RMB will need to be used to guide neoadjuvant therapies once FDA 
approved

• Combine RMB with radiomic markers (e.g., MRI characteristics)

• Biopsy of patients with systemic treatment resistance for future treatment 
selection (e.g., biopsy of lung met)
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