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Background
• Renal cell carcinoma (RCC) is the most common type of kidney cancer, 

accounting for approximately 9 of 10 kidney cancers and for 
approximately 3% of all cancers

• The classic triad presentation of flank pain, hematuria, and a palpable 
abdominal mass is seen in a few cases, and approximately 60–70% of 
asymptomatic patients are incidentally detected

Aarts BM, Prevoo W, Meier MAJ, et al. Percutaneous Microwave Ablation of Histologically Proven T1 Renal Cell Carcinoma. Cardiovasc Intervent Radiol. 2020



• American Urological Association and European Association of Urology guidelines include the percutaneous ablation as a 
possible treatment for cT1a renal masses (< 4 cm)

• Surgery is the only curative treatment for localised RCC. Based on oncological and functional outcomes, localised T1a-b 
tumours are best managed by partial nephrectomy (PN) rather than by radical nephrectomy (RN), irrespective of the 
surgical approach (LE: 1b) →PN better preserved general kidney function than RN, thereby lowering the risk of 
development of metabolic or cardiovascular disorders

• Indications for thermal ablation include:

• Controindications for thermal ablations include: 

Renal tumor thermal ablation: guidelines

➢ Elderly and/or comorbid patients with a small RM and unfit for surgery
➢ patients with a genetic predisposition to develop multiple tumours
➢ patients with bilateral tumours or with a solitary kidney, and a high risk of complete loss of renal function following

PN

➢ Larger tumours or those located at the hilum or near the proximal ureter
➢ Uncorrectable coagulopathy



Types of TA treatments

Tumor ablation is defined as the direct application of chemical or thermal
energy to a tumor to obtain cellular necrosis



MWA advantages

• Larger volumes of cell necrosis

• Reduction of procedure time

• Higher temperature into the target lesion

• Possibility of using multiple antennas

simultaneously

• Less dependence of the electrical conductivities of 

tissue (more predictable and defined ablation area)

• Lower heat sink effect

• Lower pain during the procedure Brace C. Crit Rev Biomed Eng. 2010; 38(1):65-78
Carrafiello G et al. Int J Surg;2008;S65-9



Challeging aspects of renal tumor ablation
procedures

• Identification of tumor borders, which are best defined by contrast 
enhancement imaging modalities

• Tumor proximity to vital local structures, such as bowel loops or ureter, 
that requires special attention to avoid major complications



Challeging aspects of ablation procedures
How to overcome these limitations? 

FUSION IMAGING
CONE-BEAM CT NEEDLE PLANNING 

SOFTWARE (such as
XperGuide Ablation, 
Xper CT Philips 
Healthcare)

ROBOTICS



Materials & Methods

• 19 patients (12 males, 5 females, mean age 76) underwent renal tumor percutaneous 

microwave ablation

• The mean size of the lesions treated was 25.2 mm.

• All the procedures were performed in a dedicated angiography room setting; CBCT ablation planning 
capabilities included multimodality image fusion.

• Preoperative contrast-enhanced CT was available for all patients 

• All patients were considered inoperable due to comorbidities, advanced age, and/or refusal to 
undergo surgery. 

• Technical success was calculated.

• Complications and recurrences were registered.



MATHERIALS AND METHODS

✓ CBCT allows volumetric data acquisition with a single rotation of an X-ray source and a flat-panel 

detector, mounted at the ends of the C-arm of the angio-suite.

✓ CBCT-derived volumetric data can be fused with pre-procedural cross-sectional imaging and/or 

combined with dedicated software for needle trajectory planning and ablation volume prediction. 

• All patients were positioned in the prone decubitus on the angiographic table

(Azurion Clarity, Philips medical system, the Netherlands), and cone-beam CT 

(CBCT) was used as guidance in all cases (XperCT, Philips Image Guided

Therapy). 

• Each CBCT acquisition consisted of 312 X-ray projections acquired through a 

240 degree rotation of the C-arm around the patient in 5.2 seconds (120 kV, 0.4 

Cu, 4x4 binning)



1. A first CBCT was acquired and fused with with pre-procedural cross-sectional 

imaging 

2. The first CBCT was also used to trace the desired antenna trajectory on the 
CBCT images from skin to target lesion by a dedicated software (Xper Guide)

3. The software calculated the C-arm positions in order to visualize the planned
trajectory suoperimposed to real-time fluoroscopy in 2 projections, differing
90 degrees from one another, namely entry-point and progression.

4. The interventional radiologist used in all cases this system to place a 13.5G 
microwave antenna (Emprint) as desired.

5. Subsequent additional CBCT acquisitions were performed in order to check
the antenna position before treatment and to guide eventual repositioning.

6. On the last CBCT image, the ablation volume was predicted using the 
software and visualized in all planes on the workstation, with the size
depending on planned ablation power and time, according to the 
manufacturer data; this helped the operator to choose the best power and 
time, in order to cover entirely the lesion and to avoid non-target ablation.

MATHERIALS AND METHODS



MATHERIALS AND METHODS

• The ablation system included a microwave generator 
capable of producing a power of 100W and 150 W at
2450Mh. 

• During ablation, continuous perfusion with saline was
provided by the system along the proximal part of the 
antenna to avoid thermal damage.

• A final CBCT was performed after completing procedure to 
assess ablation-related changes and any early complication.



RESULTS

• Microwave ablation of renal tumors under CBCT-guidance with fusion technique was

technically successful in all cases (100%).

• The mean procedural time was 48.4 min.

• 3/19 (15%) cases of periprocedural complication were recorder (subcapsular hematoma).

• In 4/19 (21%) of cases was visualized a residual of tumor in the area of ablation before 6

months from the procedure.

• No cancer-specific deaths were registered.



CONCLUSIONS

• CBCT-CT/MR image fusion is technically feasible and

seems to be effective in achieving correct targeting and

complete ablation of renal lesions.

• This approach bears the potential to overcome most of

the limitations of unenhanced CBCT guidance alone;

larger series are needed to validate this technique.


