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Imaging-Guided Biopsy,
Percutaneous Ablation, and
Active Surveillance
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The diagnosis rates of small renal masses less than 4 cm in diameter are increasing with the in-
creasing number of CT and MRI examinations. Since these small renal masses include a high
proportion of benign tumors and low-malignant renal cell carcinomas, image-guided biopsy
plays an important role in facilitating accurate diagnosis, low-invasive percutaneous radiofre-
quency- or cryo-ablation, and active surveillance for these masses. Therefore, the diagnostic
accuracy and safety of image-guided biopsy for small renal masses, but awareness of the tech-
nical aspects of image-guided percutaneous ablation and an understanding of active surveil-
lance are crucial in establishing an adequate treatment plan. The purpose of this review is to
present the basic knowledge and clinical usefulness of the diagnosis trends for small renal
masses, discuss the diagnostic accuracy of imaging-guided biopsy, and assess the use of low-
invasive therapy with percutaneous ablation and active surveillance.
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Fig. 1. Suggested algorithm for the management of SRMs. RMB depicts the clinical scenarios in which RMB can be considered.

*When technically feasible.

Benign pathology, chromophobe, papillary type 1, or Fuhrman grade 1 to 2 mRCC.

AS = active surveillance, CCl = Charlson Comorbidity Index, mRCC = metastatic renal cell carcinoma, PN = partial nephrectomy, QOL = quality
of life, R.E.N.A.L. = Radius, Exophytic/endophytic properties, Nearness of tumor to the collecting system or sinus in millimeters, Anterior/pos-

terior Location relative to polar lines, RMB = renal mass biopsy, SRMs = small renal masses, TA = thermal ablation
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Table 1. Review of the Published Guideline Recommendations for the Use of RMB in Localized RCC

Guideline Indications for RMB Recommendation Against RMB
ASCO, + All SRMs should be considered for RMB when the results may « Predominantly cystic renal masses
2017 (3) alter management « Renal masses originating from the collecting system or
« Consider when a mass is suggestive of lymphoma, metastasis, suggestive of urothelial carcinoma

infectious/inflammatory
+ Not necessary before entering AS protocols
« Should be performed before TA (as separate procedure)

AUA, « Consider when a mass is suggestive of hematologic, metastasis, «Young or healthy individuals unwilling to accept the
2017 (5) or infectious/inflammatory uncertainties associated with RMB
» Counsel individuals about rationale, positive and negative « Frail or older patients who will be managed conservatively
predictive values, potential risks, and nondiagnostic rates regardless of RMB findings

« Before TA for pathologic diagnosis and to guide surveillance
« Consider after initial 3- to 6-month imaging with AS for further
risk stratification
NCCN, » Consider RMB to obtain or confirm a diagnosis of malignancy + Not discussed
2017 (32)  and guide AS and TA strategies
« Consider if urothelial carcinoma is suspected (eg, central) or
lymphoma (eg, homogenous infiltration)
EAU, « All patients who are considered for AS protocols « Cystic renal masses
2015 (33) -« Before TA for pathologic diagnosis and to guide surveillance « Comorbid or frail patients who will be managed
conservatively regardless of RMB findings
« Not required if surgery is planned
AS = active surveillance, ASCO = American Society of Clinical Oncology, AUA = American Urological Association, EAU = European Association of

Urology, NCCN = National Comprehensive Cancer Network, RCC = renal cell carcinoma, RMB = renal mass biopsy, SRMs = small renal masses,
TA=thermal ablation
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Fig. 2. A case of successful radiofrequency ablation for renal cell carcinoma in a 70-year-old female patient.
A. MRI shows a contrast-enhancing mass in the left kidney.

B. The mass closely abuts the descending colon in the prone position.

C. Hydrodissection ensured sufficient space between the mass and the descending colon.

D. Radiofrequency ablation was performed for the renal mass.

E. The CT image obtained immediately after ablation shows no residual contrast enhancement in the renal

mass.
F. The CT image obtained 24 hours after ablation shows a completely ablated mass without complication.
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Table 2. Comparison of Oncologic Outcomes and Complications among Modalities

Modality Oncologic Outcomes (%) Complications (%)
5-Year LRFS 5-Year CSS Clavien I/1l Clavien HI/IV Blood Transfusion Urinary Tract Injury
RFA 87-95 98-100 2.0-6.7 1.3-9.7 1.6-3.5 1.7-4.8
Cryo 86-87 95-99 1.9-15 0.7-16.7 1.3-25 0.4-0.8

Cryo = cryoablation, CSS = cancer specific survival, LRFS = local recurrence-free survival, RFA = radiofrequency ablation
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Fig. 3. A case of bowel perforation after radiofrequency ablation for renal cell carcinoma in a 57-year-old
male patient.

A. CT image shows a 2-cm recurrent mass in the left kidney after right partial nephrectomy for renal cell car-
cinoma.

B. Radiofrequency ablation was performed for the recurrent tumor in left kidney.

C. Immediately after the ablation, there was no ablation-related complication on CT images.

D. At 24 h after ablation, the patients complained of persistent abdominal pain. CT images obtained 24 h af-
ter the procedure show pneumoperitoneum (arrows) caused by perforation of the ileal loop.
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Guideline Criteria for AS Trlggers.for Surveillance
Intervention*
ASCO, + Absolute indications: high risk for anesthesia or life Growth > + CXR and axial abdominalimaging (or US)
2017(3)  expectancy <5years 0.5cm/year  every 3 months for 1 year, twice in years 2-3, and
« Relative indications: significant risk of ESRD if treated, yearly thereafter
SRM (<1 cm), or life expectancy < 10 years >4cm « Modify surveillance on the basis of growth kinetics
« Initial management option for patients who have
significant comorbidities and limited life expectancy
AUA, « Patient factors: elderly, life expectancy <5 years, high Not discussed -« Initial imaging after 3-6 months
2017 (5)  comorbidities, excessive perioperative risk, poor functional « Decision as to the frequency and imaging
status, marginal renal function, patient preference to avoid modality must be customized and informed by
treatment risk robust communication focusing on goals, risks,
« Tumor factors: tumor size <3 cm, tumor growth <5 mm/ and triggers for intervention
year, noninfiltrative on imaging, low complexity, favorable
histology (if RMB performed), bosniak 3 or 4 complex cyst,
especially if <2 cm
NCCN, « Decreased life expectancy or extensive comorbidities that  Not discussed «Abdominal CT or MRI within 6 months of
2017 (32) would place them at excessive risk for more invasive surveillance initiation and yearly thereafter
intervention « CXR or CT annually if RMB positive for RCC
« Bone scan/pelvic/head imaging if clinically
indicated
EAU, « Elderly and/or comorbid patients with SRM and decreased Not discussed « CT, MRI, or US at 3 and 6 months, then every
2015(33) life expectancy 6 months until year 3, and then annually
« AML

*Depending on the patient’s comorbidities and life expectancy.

AML = angiomyolipoma, AS = active surveillance, ASCO = American Society of Clinical Oncology, AUA = American Urological Association, CXR =
chest X-ray, EAU = European Association of Urology, ESRD = end-stage renal disease, NCCN = National Comprehensive Cancer Network, RCC =

renal cell carcinoma, RMB = renal mass biopsy, SRM = small renal mass, US = ultrasound
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