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Scenario

• A 65-year-old man with a history of well-controlled 
hypertension presents for a follow up visit after an 
incidental finding of a small mass in the right kidney on an 
abdominal computed tomographic (CT) scan. (The scan had 
been ordered to evaluate pain in the lower quadrant, which 
resolved.) The mass is 3.2 cm in its largest dimension, 
anterior, heterogeneous, and solid, and it is in the right 
renal hilum near the main renal artery, vein,  and  ureter;  
the  left  kidney  appears  normal.  

• The  patient  feels  well,  and  his physical examination is 
unremarkable. His serum creatinine level is 1.2 mg per 
deciliter. How should this patient be further evaluated and 
treated?

N Engl J Med. 2010 Feb 18;362(7):624-34. 



Differential diagnosis



Small renal mass (<4cm)

• Cystic renal mass
– Simple cyst
– Cystic RCC

• Solid renal mass
– Angiomyolipoma (AML)
– Oncocytoma
– Pseudotumor
– Renal cell carcinoma (RCC)
– Urothelial carcinoma (UC)
– Lymphoma
– Sarcoma
– Metastasis

CT with/without 
contrast



Bosniak classification
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Abdominal CT for solid renal mass

• In 10% to 20% of solid renal masses, CT findings are indeterminate
– Poor enhanced RCC, fat-poor AML, oncocytoma…







1. Reproduced from J Urol , 170, Linehan WM, et al. 2163–72, 
copyright (2003), with permission from the American Urological Association. 

2. Motzer RJ, et al. N Engl J Med 1996;335:865–75. 3. Charney DA, Tomasula JR. 
The Internet Journal of Pathology 2001;2(1). Reproduced with permission
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Needle biopsy

• CT-guided core biopsy, minimal risk of bleeding and seeding of 
the needle tract

• In past, higher false negative rate (negative predictive value, 60%)

• Recent, sensitivity 99.7%, specificity 93.2%

• 10% of patients could avoid treatment with confirmed begin 
histology

• 10-20% non-diagnostic biopsy, repeat biopsy

• Indications: 

– should be performed when results might alter surgical 
management

– Pre-thermal ablation



Active surveillance

• Serial image for size every 6-12 months

• Most small RCC(<4cm) grows slowly 2-
3mm/year, <5% metastatic rate in first 3 years, 
SRM<1cm are benign in 50% of cases

• Indications: 

– significant comorbidities  

– limited life expectancy(< 5-10years)

– SRM <1cm



Partial nephrectomy

• Partial nephrectomy (PN) for SRMs is 
the standard treatment.

• Slight higher complication(vs. radical)

– severe hemorrhage(3.1% vs.  1.2%)  

– urine  leak  (4.4%  vs.  0%)  

– reoperation (4.4% vs. 2.4%)

• the most durable follow-up data (up 
to 15 yr) concerning oncology and 
renal function

• laparoscopic, open surgical, or robotic 
approach



Tumor

Partial nephrectomy



Thermal ablation

• Cryoablation (−20 to −40°C) or 
radiofrequency ablation(RFA) 
(60 to 100°C)

• Complication: 10%

• Lack of long-term oncological 
data

• Indications: elderly, poor 
candidates for operation, <3cm, 
alternative option for PN







Radical nephrectomy

• Indications: only for patients who possess a 
tumor of significant complexity that is not 
amenable to PN

• Centrally located small renal mass enmeshed 
between the branches of the main renal 
vessels (if excision of the tumor would 
compromise the major vessels and the 
collecting-system continuity of the renal 
remnant)













Back to patient

• 65 M with HTN, 3.2cm solid right hilum tumor

• Management ??



Take home message

• Differential diagnosis for renal mass

• Cystic mass: Bosniak classification

• Solid mass: 

– RCC: enhancing mass(>15HU)

– AML: negative attenuation (<-20HU)

• Needle biopsy: limitation, indication

• Management for solid mass

– Active surveillance

– Partial nephrectomy

– Tumor ablation (cryoablation or radiofrequency ablation)

– Radical nephrectomy
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