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Objectives

• Brief Overview of Renal Cell Carcinoma

• Treatments Options

• Surgical Technique

• Tools to Aid in Making a Decision

• Outcomes



Renal Cell Carcinoma

• Approximately – 62,700 Americans Diagnosed in 2016

• Deaths – 14,240 

• Renal Cell Carcinoma – 3.8% of all new malignancies 

• Median age at diagnosis – 64 years

• Overwhelmingly, 90% of renal tumors are RCC

• Clear cell is the most predominant
• Papillary
• Chromophobe
• Medullary/Collecting Duct
• Oncocytoma/AML



Risk Factors

• Smoking and Obesity 

• Hereditary Factors
• Von Hippel-Lindau
• Birt-Hogg Dube Syndrome
• Tuberous Sclerosis
• Hereditary Leiomyomatosis Fumarate Hydratase
• MET/Hereditary Papillary

• Renal Cell Carcinoma – Incidence is rising  1.1% per year
• Death rates falling 0.7% per year (2004-2013)

• 5 year survival for localized renal cell – 92.5% (up from 88.4% in 1990s)



Renal Cell Carcinoma Staging





Small Renal Masses
• Incidentally image-detected

• Contrast-enhancing renal tumors < 4 cm

• Up to 25% are benign cortical tumors
• Oncocytoma
• Metanephric Adenoma
• Angiomyolipoma

• Another 25% are indolent
• Chromophobe
• Type I papillary renal cancer

• Cannot discriminate radiographically 

• Twenty years ago  Nephrectomy (regardless of size)



Renal Biopsy?

• Will this alter treatment/management?
• Core biopsy > Fine needle aspiration
• Diagnostic rate – 92%

• Sensitivity - 99.7% 
• Specificity – 93.2%

• Agreement between histological subtype and grade
• Good (k = 0.683) and Fair (k = 0.34)

• Low risk of Clavien > 2 complications
• Nondiagnostic in 10-20% cases
• Oncocytic Neoplasm?



To Treat or Not to Treat

• My Priorities 
• 1st – Cancer Control
• 2nd – Partial or Radical Nephrectomy
• 3rd – Size of the incision (robotic?)

• Overlying factor – Quality of Life



Active Surveillance

• Small Renal Masses (SRM)
• < 4 cm, enhancing, incidentally found
• Significant medical comorbidities
• Charleston Comorbidity Index
• Limited life expectancy

• Absolute
• High anesthetic risk, <5 year life expectancy
• Significant risk of ESRD
• Life Expectancy < 10 years

• Risk of Malignancy
• SRMs < 1 cm, benign 50%
• SRMs – 1- 2.9 cm, - 75% malignant risk 



Active Surveillance

• Small Renal Masses (SRM)
• Risk of metastatic disease

• Within the first 3 years - <5%

• Growth
• Slowly – 2-3 mm/year
• <40% will demonstrate no growth > 3 years (even if + biopsy)
• Benign and malignant lesions can grow similarly or show no 

growth

• When to intervene?
• Rapid growth
• >0.5 cm/year or >4 cm in size



Cryotherapy

• Provocative trial from Mayo Clinic – compared partial 
nephrectomy, radiofrequency ablation (RFA), and 
cryoablation (CA) for cT1 tumors of 1,424 patients

• RFA had inferior outcomes in metastases free rates
• For cT1b, similar local and metastases control between 

PN and CA
• 326 patient for PN and 53 for cryoablation
• Side note, Cleveland Clinic’s 3 year local recurrence free rate is 

only 60% versus 97% of Mayo Clinic 

• Overall survival best for PN but due to selection bias?



R.E.N.A.L. Nephrometry Score



R.E.N.A.L. Nephrometry Score



R.E.N.A.L. Nephrometry Score



Use of Partial Nephrectomy

• SEER Data
• 1999 to 2006 
• 18,000 SRM
• Increased from 20%  40%

• Too low?
• Risk of ESRD
• Cardiac risks later in life



• Specifically looked at positive surgical margins (PSM) 
and disease recurrence

• Several previous studies fail to determine prognostic 
information 

• In 1,240 patients from 2006 – 2013
• PSM in 97 patients (7.8%) – Pathologic not Gross
• Risk of relapse appears  associated with distant rather than local 

recurrence
• Median time to recurrence – 19 months (33 median follow up)
• Higher in pT2-3a or Furhman Grade III/IV



R.E.N.A.L. Nephrometry – 4a



R.E.N.A.L. Nephrometry – 10x



R.E.N.A.L. Nephrometry – 10ph



Flank Incision



Flank Incision



Flank Incision



Subcostal Incision



Chevron/Mercedes 



Robotic – Trans/Retroperitoneal 
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Robotic – Trans/Retroperitoneal 



Robotic – Trans/Retroperitoneal 



Robotic – Trans/Retroperitoneal 



Robotic – Trans/Retroperitoneal 



Robotic – Trans/Retroperitoneal 



Robotic – Trans/Retroperitoneal 



Robotic – Trans/Retroperitoneal 



Robotic – Trans/Retroperitoneal 



Robotic Retroperitoneal Partial

• Maurice et al. evaluated transperitoneal (TP) 
versus retroperitoneal (RP) approach for 
posterior tumors

• 610 consecutive cases
• Balanced ASA, R.E.N.A.L., BMI, tumor laterality 
• RP has shorter LOS (2.2 vs 2.6 days) but longer 

warm ischemia time (21 vs 19 min)
• No difference between margins, eGFR, 

complications



Complications of Partial Nephrectomy



Complications of Partial Nephrectomy

• Increased risk of complications
• Male (OR = 1.4)
• Solitary Kidney (OR = 1.71)
• eGFR (OR = 2.89, for eGFR <30)
• Charlson Score (OR = 1.97)
• Tumor Size (OR = 1.12 for 1 cm increase)

• Lap and Robotic had lower risk (OR = 0.016)
• Tumor Size and Complexity?



Robotic – Trans/Retroperitoneal 



Oncologic Control

• Between radical and partial nephrectomy is 
there a difference?

• Gu et al, systemic review and meta-analysis 
• Evaluated for overall survival, recurrence-free 

survival, and cancer-specific survival





Oncologic Control

• In their review consisting of 27,764 patients
• Partial nephrectomy has superior OS (HR: 0.81)
• No difference between CSS or RFS
• Attributed to morbidity of Chronic Kidney 

Disease
• Limitations – Non-randomized observational 

studies, heterogeneity of subjects, did not 
evaluate surgical and QOL outcomes, renal 
function  



Oncologic Control

• In 2011, EORTC (European Organization for Research 
and Treatment), prospective, randomized, trial

• Partial or Radical for tumors < 5 cm
• Median follow up – 9.3 years
• Closed due to poor accrual 
• 12/117 death from RCC (4/RN – 8/PN), 21 patients 

progressed (9/RN, 12/PN)
• QOL and eGFR not measures
• The number of progression/death too small and cannot 

explain differences 



Coffee and Renal Cell Carcinoma?

• Case control study of 669 patients vs 1,001 
frequency-matched controls

• Categorized into non-coffee, decaffeinated, 
coffee, or both

• Compared to no coffee, inverse associated with 
caffeinated coffee and RCC (OR 0.74)

• Decaffeinated? Trended towards an increase 
risk of RCC



Thank You
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