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Methods

Reviewed PubMed 
October 2019-Present 



Reviewed All Major Journals
October 2019-Present 



Searched online content



Methods
• Ranked all information in order of 

importance to the overall IR field and 
relevancy to clinical practice
• Organized into categories



One Slide Summary 
• Intermediate-long term outcomes for ablation 
• Increased application of microwave ablation
• Use of cone beam CT/combo embo + ablation
• New indications
• New imaging techniques



Intermediate-Long Term
Outcomes 



• 307 patients (mean age: 68 years; 192 men).
• Median clinical follow-up = 95 months (range: 8–219 months)
• Median imaging follow-up lasted 41 months (range: 0–189 months)
• Primary and secondary technique efficacy were 96% and 99%, respectively.
• OS of 91%
• Overall adverse event rate was 14% (43 of 307)

Bhagavatula SK, et al. Radiology. 2020;296(3):687-695. 



• cT1b tumors following MW, PN, or RN from 2000 to 2018
• 325 patients (40 MW, 74 PN, and 211 RN)
• Median follow-up was 34, 35, and 49 months following MW, PN, and RN, respectively
• Estimated 5-year local recurrence-free survival was 94.5% for MW vs. 97.9% for PN (P = .34) and 99.2% for 

RN (P = .02)
• Median length of hospitalization was shorter for MW compared to surgical patients (1 day vs. 4 days, P 

<.0001)
Shapiro DD, et al. Urology. 2020;135:88-94. 



Shakeri S, Raman SS. Radiol Clin North Am. 2020;58(5):981-993. 

• Long-term, single-center studies show excellent outcomes for T1a renal cell carcinoma 
(RCC), comparable to partial nephrectomy without affecting renal function and with much 
lower rates of complications

• Most studies are single-arm observational studies with short-term and intermediate 
follow-up

• No multicenter randomized controlled trials of multiple ablative modalities or comparison 
with partial nephrectomy



• Current evidence for ablation of T1b tumors is heterogeneous and limited by thermal modality utilized, number of 
probes/antennae used, and operator technique (laparoscopic vs. percutaneous, method of intraprocedural 
monitoring)

• AUA: Ablation for larger tumors may be considered in the presence of comorbidities that preclude the use of surgery 
• EAU does not acknowledge a role for thermal ablation in tumors > 4 cm in size

Welch BT, et al. Int J Hyperthermia. 2019;36(2):31-36. 



Increased Use of
Microwave Ablation



• 106 patients (70 men/36 women, overall mean age, 68.8 years ± 9.2; range, 49-88 years) with 119 T1a renal 
cell carcinomas were treated with CT-guided microwave ablation

• Technical success was achieved for 100% of tumors
• Complete response was achieved in 101 (95.3%) patients and partial response was achieved in 5 (4.7%) 

patients
• Local progression-free survival was 100.0%, 92.8%, and 90.6% at 1 , 2 , and 3 years, respectively. Overall 

survival was 99.0%, 97.7%, and 94.6% at 1 , 2 , and 3 years, respectively
• Six patients (5.7%) had 7 complications (Clavien-Dindo Grade I, SIR category A, n = 5; Clavien-Dindo Grade 

III, SIR category B, n = 2) within 30 days of the procedure

Guo J, Arellano RS. AJR Am J Roentgenol. 2020;10.2214/AJR.20.22818. 



• 51 nodules were treated with Cryo and 32 with MWA (44 and 28 patients, respectively) 
• No statistical differences were observed following Cryo or MWA in median tumor size (p = 0.6), mRENAL

(p = 0.1) or technical success (p = 0.8)
• Median procedure time was significantly lower using microwave ablation (p = 0.003)
• Renal function was preserved regardless of techniques
• Disease recurrence was observed in 3/47 and in 1/30 treated nodules in the Cryo and MWA groups, 

respectively, without reaching statistical significance (p = 0.06)
De Cobelli F, et al. Cardiovasc Intervent Radiol. 2020;43(1):76-83. 



Cone Beam CT/
Combo Embo + Ablation



• 14 patients (mean age 69, range 54–83, 7F, 7M) underwent 21 renal ablations for histologically proven 
renal cell carcinoma (RCC)

• All treatments were performed with ultrasound (US) and CBCT guidance under general anesthesia in a 
dedicated angiography room setting

• CBCT was proven to be technically successful in all 21 procedures to guide or assist tumor ablation
• A primary technical efficacy of thermal ablation was achieved in 19/21 ablations (90.1%) at 1 month
• Mean procedure duration was 100.2 min. (range 160-64).
• Mean length of hospital stay was 2 days (range 1–10 days)

Monfardini L, et al. Cardiovasc Intervent Radiol. 2019;42(12):1718-1725. 



LaRussa S, et al. Cardiovasc Intervent Radiol. 2020;10.1007/s00270-020-02568-5. 

• 11 patients were identified meeting inclusion criteria
• Mean age 73 years, 64% male
• 9 tumors were identified as clear cell carcinoma; one as papillary carcinoma; one as an oncocytic neoplasm
• Average tumor size was 4.5 cm (2.7–8.3)
• Successful ablation with a 5 mm margin was achieved in all patients; ablation & embolization performed on same day
• Average follow-up was 419.5 days (range 27–747)

Single-session transarterial embolization and microwave ablation is technically feasible, safe, and 
efficacious in treating large renal tumors.





New Indications



• Reported incidence of primary RCC 
in kidney allografts varies between 
0.2% and 0.5% 

• Extensive review of the literature 
focused on epidemiology, clinical 
presentation, diagnostic workup, 
staging strategies, tumor 
characteristics, treatment modalities, 
and follow-up protocols

“…both [nephron sparing surgery] and 
focal ablation represent a valuable 
alternative to graftectomy for kidney 
transplant recipients”

Motta G, et al. World J Transplant. 2020;10(6):147-161. 



Zhou W, et al. AJR Am J Roentgenol. 2020;10.2214/AJR.20.23803. 

• Patients were stratified into two cohorts on body mass index of ≥ 40 kg/m2 (morbidly obese) and body mass index 
of 18.5 to 24.9 kg/m2 normal weight

• 34 patients were morbidly, and 73 patients were normal weight 
• Morbid obesity was associated with longer procedural duration (p = 0.001), sedative doses (p = 0.002), and 

radiation exposure (p = 0.001) compared to normal-weight patients. 
• Hematomas were more prevalent in the morbidly obese than normal body mass index patients (p = 0.01)
• Treatment efficacy and local recurrences were comparable to normal-weight individuals (p = 0.81, p = 0.12, 

respectively) 
• Cancer-related outcomes were equivalent between the two groups based on five years of imaging observation 

data



Siva S, et al. Int J Radiat Oncol Biol Phys. 2020;S0360-3016(20)31255-4. 

• Individual patient data from 9 institutions 
in Germany, Australia, USA, Canada, 
and Japan were pooled

• 95 patients were included; median age 
was 76 years

• Median tumor diameter was 4.9 cm
• Median follow-up was 2.7 years
• Cancer-specific survival, overall survival, 

and progression-free survival were 
96.1%, 83.7%, and 81.0% at 2 years and 
91.4%, 69.2%, 64.9% at 4 years, 
respectively.

• SABR for larger RCC in this older, 
largely medically inoperable cohort, 
demonstrated efficacy and tolerability 
and had modest impact on renal function

SABR appears to be a viable 
treatment option in this patient 
population.



Widdershoven CV, et al. Abdom Radiol (NY). 2020;10.1007/s00261-020-02613-4. 

• Biopsy performed in 714 patients: 231 patients received biopsy before planned ablation, 483 patients at the time of ablation
• Pathology results before ablation were malignant in 63% (145/231), benign in 20% (46/231), and nondiagnostic in 17% (40/231) 
• Pathology results at the time of ablation were malignant in 67.5% (326/483), benign in 16.8% (81/483), and non-diagnostic in 15.7% (76/483) —

leading to a total of 32.5% of ablation of benign or non-diagnostic lesions
• Patients with a benign biopsy obtained before ablation, 80.4% (37/46) chose not to undergo ablation

Obtaining a biopsy prior to the ablation procedure in a separate session can lower the 
rate of potentially unnecessary ablations.



New Imaging 
Techniques



Olson MC, et al. Curr Urol Rep. 2019;20(11):73. 

• Current evidence suggests that CEUS allows accurate differentiation of solid and cystic renal masses
• Acceptable alternative to either computed tomography (CT) or magnetic resonance imaging (MRI) for 

characterization of indeterminate renal masses
• CEUS is sensitive and specific for diagnosing residual or recurrent renal cell carcinoma (RCC) following 

percutaneous ablation



Grewal A, et al. AJR Am J Roentgenol. 2020;214(1):122-128. 

• 35 patients met inclusion criteria
• 10 patients were in the group who did not, and 25 were in group who did undergo intraprocedural 

contrast-enhanced CT
• 89% overall technical efficacy rate, with a 96% primary technical efficacy rate in the group who underwent 

intraprocedural CT compared, with a 70% rate in the group who did not undergo intraprocedural CT

Intraprocedural contrast-enhanced CT yields important information about completeness of 
ablation during the procedure.
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