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Objectives
•Discuss patient selection criteria for renal 
thermal ablation
•Discuss criteria/rationale for lesion selection
•Discuss thermal ablation options



Patient Selection
• Patient co-morbidities preclude nephrectomy
• Age
• Cardiovascular
• Pulmonary
• Prior partial nephrectomy

• Patient preference
• Desire to avoid major surgery





Lesion Selection
• Tumor Size
• T1a RCC
• Size up to 4.0 cm
• Exophytic/Endophytic 

lesions
• Central tumors*



Radiofrequency Ablation
•Most data to support 

use of thermal ablation
•Various devices
• Treatment time variable 
• Time driven
• Impedance driven
• Temperature/time driven



Cryoablation
•Probe selection
• In general: 1-1.5 

probes/cm of tumor
•28-minute freeze-
thaw-freeze cycle
•Visualization of Ice ball
•May help monitor 

treatment



Microwave Ablation?
• Cons
• Least amount of 

published data 
compared to 
RFA or Cryo

• Pros
• Single antenna
• Zone of ablation
• “titratable’ 

based on 
energy setting
• W x time

• 3cm tumor: 60 
W x 10 min = 
4.3cm (L) x 
3.6cm(W) zone 
of ablation



Microwave Ablation
• In most instances can use single 
antenna
•Option for multiple antenna for larger 

lesions
•Relatively shorter treatment times than 
cryoablation and RFA



What About Central Tumors?
• Risk of proximal ureteral or renal pelvic injury.
• Is one ablation modality better than another?



• Retrospective analysis of 32 
patients with central RCC 
treated with RFA + 
pyeloperfusion
• Technical success = 97.4%
• Primary efficacy = 83.9%
• Secondary efficacy = 96.8%
• Major complications = 12.8%

• Ureteral stricture (n=3)
• Urinoma (n=1)
• Perinephric abscess (n=1)

JVIR 2017;28(12):1643-1650



• 114 patients 
• Technical success;  100%
• Primary technique efficacy:  93% (P) vs. 89%(C), p=0.49
• Adverse events: 17.7% (P) vs. 11.75% (C), p=0.34%
• Adjunctive maneuvers: 53% (C) vs29% (P), p=0.006

Cardiovasc Intervent Radiol. 2021 Feb;44(2):281-288
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24 months post-MWA



So, Is One Type of Device 
“Better” Than Another?



• 297 patients 
• RFA = 244
• Cryoablation = 26
• MWA = 27

• At 2 years follow-up, no significant differences:
• Technical success: 100%
• Primary efficacy: RFA 95%  CA= 88%  MWA = 96%
• Preservation of renal function (eGFR) 
• Adverse events : RFA = 16%  CA = 11%  MWA 7%

Zhou, JVIR 2019;20(7):1045-1042.



• 437 tumors
• RFA = 347
• Cryoablation = 46
• Microwave = 44

• MWA a/w less ablation time, procedural time, medications compared 
to RFA and cryoablation

Zhou, JVIR 2018;29(7):943-951



Which to Chose and Why?
• No defined algorithm for selection of thermal ablation
• All appear to be equally effective for treatment of T1a RCC
• All have generic limitations, primarily based on risks of non-target 

injury
• Be assured that the device(s) you have will get the job done



What about T1b RCC?



Int J Hyperthermia 2021;38(1):1295-1303



Conclusions
• All ablation devices are equally effective for treatment of T1a RCC
• Preservation of renal function
• Technique efficacy
• Primary efficacy

• MWA may be associated with overall less ablation and procedural 
times and less intraprocedural medications.
• Emerging data is encouraging for the use of thermal ablation to treat 

T1b RCC
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