
PROBE ABLATION OF 
KIDNEY CANCER - 

2019 

 
Dr. Anil Kapoor 

Professor of Surgery (Urology) 

McMaster University 

 



Disclosure information  

• Research Funding and Speaker’s Bureau for 

Pfizer Oncology, Novartis Oncology, BMS, Roche 

Oncology, Ipsen, Bayer Oncology, Amgen, 

Janssen, Baxter 



• Medical Management 

• Surgical Innovation 

Progress in Kidney Cancer 

Management 



• Laparoscopic Surgery 

• Partial Nephrectomy 

• Robotic Surgery 

• Single Port Surgery 

• Cryo-Ablation 

• Radio Frequency Ablation 

• SBRT 

 

Surgical Innovation in 

Kidney Cancer Management 



• Laparoscopic Surgery 

• Partial Nephrectomy 

• Robotic Surgery 

• Single Port Surgery 

• Cryo-Ablation 

• Radio Frequency Ablation 

• SBRT 

Surgical Innovation in 

Kidney Cancer Management 



Zagoria R J Radiographics 
2004;24:S59-S71 

RFA 

•  lots of clinical experience 

• ~90% control in tumours ≤3cm 

• ~1 in 5 chance of complications 

Cryotherapy 

• specialized expertise 

• ~90% control in tumours ≤3cm 

• ~1 in 5 chance of complications 



Array diameters ranging from 2.0 to 4.0 cm, and 

        cannula lengths of 12 cm and 15 cm 



420 – 500 kHz sinusoidal current 

              
 ionic agitatin 

 tissues heating 

What is radiofrequency 
ablation? 

Temperature  > 60°C : immediate cellular death 
    

RF energy passes through an 

electrode and produces heat  

Heat coagulates 

and destroys cells 

in the target area 



To FREEZE – Cryo-Ablation 



LAPAROSCOPIC RENAL 

CRYOABLATION 

Cryoprobe 

Ice ball 

Needle tip 



PERCUTANEOUS 

CRYOABLATION 

Intraoperative     Postoperative: 1 yr. Preoperative 



A.U.A. Recommendations - 2017 











17 

Small Renal Masses: Ablation 
  

The Issues 

•Size 

•Heat sink effect 

•Collateral thermal injury 

•Follow-up 
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Pre-RFA arterial phase Pre-RFA venous phase 

4 cm LeVeen 

CoAccess x 2 
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1 month post-RFA 

arterial phase 

1 month post-RFA 

venous phase 
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 2.8 cm RCC lower 

pole right kidney 

 Adjacent to 

ascending colon 
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Pre-RFA 

venous phase CT 

1 month post-RFA 

venous phase CT 

3.5 years post-RFA 

venous phase CT 
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Balloon Interposition 
Thermal Protection Techniques 



Imaging F/U 

•Requires Contrast Imaging follow-up (CT/MRI) 

•First 5 years - low risk patients  
•q6 months  for 1 year then annually for 5 years 

•High risk patients  
•every 6 months for 3 years  then annually  for 5 years 

•Multidisciplinary decision 

•After 5 years  
•Low risk patients : Every 2 years ? Beyond 10 years ? 

High risk patients : multidisciplinary decision 
 







2018 CUA follow-up guidelines after 

treatment of nonmetastatic RCC 





 3 6 12 18 24 30 36 48 60 

cT1a 

   H&P   x  x  x x x 

   Blds   x  x  x x x 

   CXR   x  x  x x x 

CT/MR x x x  x  x x x 

   

Months after surgery 

Follow-up post ablation for T1a 



2018 McMaster Experience 
with Percutaneous Ablation 

of Renal Tumors 
A. Kapoor, M. Voss, H. Athreya 



Cost of RFA Procedure 

ITEM COST 

Medical Supplies (sterile gloves, contrast media, medications, sodium chloride, needles, etc.)) $2,500 

Salaries Broken Down:   

Prep Nurse 1 hour x 65 $65 

Recovery nurse 4 hours x 65  $260 

Procedure nurse 2 hours x 65 $130 

Tech 65 x 2.5 hours $162.50 

Infrastructure Cost (service agreement, depreciation, housekeeping, utilities, etc. $120 

Total per procedure $3,238 



Total RFA’s (2011-2018) 



Study Design and Scope 

• Retrospective review (October 2011 – April 2017) 
-84  RFA’s reviewed  
 
1) Primary Objective – to evaluate the recurrence rate and time to recurrence for RFA  
                                            patients. 

2) Secondary Objective - to identify prognostic factors for recurrence such as age,  

        gender, lesion size, pathology (if available), and existing radiographic scoring systems  
       (RENAL nephrometry score), and PADUA score). 

 

Exclusion: 1) Patients with distant metastases 
        2) Repeat RFA for recurrence (only initial RFA used) 

        3) Patients with a biopsy proven to be benign 
 

 

 



Results 

Parameters Variables 

Cases (N) 84 

Age 68.6 ± 10.6 years 

Sex 59 male, 25 female 

Tumour size 2.42 ± 0.81 cm 

Pathology 
40 clear cell, 16 papillary RCC, 3 

chromophobe, 25 not completed 

RENAL nephrometry score 6.81 ± 1.58 

PADUA score 8.13 ± 1.39 



 

 

 

 

 

 

Results - Recurrence 

Parameters Variables 

Cases (N) 84 

Number of true recurrences 4 (4.8%) 

Median time to recurrence 17 months 

Longest time to recurrence 30 months 

Number of incomplete ablations 5 (6%) 

Median time to identification 3 months 

Longest time to identification 8 months 



 

 

 

 

 

 

Results - Recurrence 

•Out of the four patients with recurrence; 

 -Two had repeat RFA and are currently cancer free. 

 - One chose palliation following metastatic development. 

 - One did not have follow-up clinical data available. 

•Five incomplete ablations; 

 -Defined as residual tumor present at first imaging study post-RFA. 

 -More data is needed to determine a definitive guideline. 

 

 

 



Predictors of Recurrence 
• No predictors of recurrence in univariate or multivariate analysis 

 

  

Univariate Analysis 

Parameters HR 95% CI p-value 

Age 1.01 0.92-1.10 0.900 

Sex 0.03 0-354.34 0.464 

Tumour size 1.27 0.41-3.93 0.684 

RENAL score 1.21 0.21-6.95 0.830 

PADUA score 1.56 0.38-6.43 0.541 



Predictors of Incomplete Ablation 

 

  
Univariate Analysis Multivariate Analysis 

Parameters HR 95% CI p-value HR 95% CI p-value 

Age 1.03 0.94-1.13 0.582       

Sex 1.61 0.27-9.60 0.604       

Tumour size 2.40 1.01-5.71 0.047 2.13 0.81-5.63 0.127 

RENAL score 2.95 0.53-16.41 0.217 1.05 0.08-13.45 0.973 

PADUA score 2.62 0.64-10.78 0.183 1.98 0.26-15.33 0.512 
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Summary 
 

•Tumour size, heat sink, and collateral thermal 
injury are important issues for thermal ablation 
of RCC. 
 

•Consider RFA for non-surgical (and surgical?) 
candidates with T1a RCC 
 

•LHIN 4 RFA Outcomes are excellent and likely 
comparable to Partial Nephrectomy 

 





Thermal Ablation vs Surgery for Localized Kidney Cancer: a Surveillance, 

Epidemiology, and End Results (SEER) Database Analysis 
 

T Choueiri, F Schutz, N Hevelone, P Nguyen, S Lipsitz, S Williams, S Silverman, J Hu 

Urology 2011; 78: 93–98 

 578 patients underwent TA, 4402 PN, and 10165 RN 
 

 *** RCC <7 cm 
 

 TA more likely older, more recent, smaller RCC 
 

 No statistical difference in cancer-specific or overall 

survival between TA vs PN or RN 
 

 *** data 2004-2007, and average follow-up 20 months 

 

 



Comparison of TA and PN for the treatment of RCC in 

the SEER database population 
 

O Mironov, A Jaberi, JR Kachura 

 383 patients underwent TA and 4057 had PN 
 

 TA patients were significantly older (69.9 vs. 58.7 years, 

p<0.001) 
 

 *** RCC <4 cm;  mean tumor size 2.5 cm for both groups 
 

 Univariate analysis showed a significant difference in 

observed (p<0.001) and disease specific survival in favor 

of PN compared to TA (105.9 vs 103.4 months, p=0.001) 
 

 *** data 2004-2012, and average follow-up 55 months 

 



Results 
• After adjusting for age, there was no significant difference in 

observed survival (TA hazard ratio 5.047; 95%CI: 0.821-31.032; p=0.089) 
 

• After adjusting for age, there was also no significant 

difference in disease specific survival (TA hazard ratio 0.405; 95%CI: 

0.001-117.592; p=0.755) 

 



Conclusions  

• Older patients are more likely to undergo TA than PN 
 

• There is no significant difference in overall or disease 

specific survival between PN and TA for <4 cm RCCs 

in the SEER population after accounting for 

differences in age 
 

• The difference in unadjusted disease specific survival 

is 2 months. 







Summary 

 
•Tumour size, heat sink, and collateral thermal injury are 
important issues for thermal probe ablation of RCC. 
 

•Consider Probe Ablation for non-surgical (and surgical?) 
candidates with T1a RCC 
 

•Still to be resolved – When to stop follow-up ? Need long 
term Contrast Imaging; Probably can stop after 5 years 
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