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Learning Objectives

u Identify the most common indications for kidney Fine Needle 

Aspiration (FNA)/Core Needle Biopsy (CNB)

u Recognize the cytology of normal renal elements

u Compare benign cytologic findings to those suggestive of 

malignancy

u Classify common renal tumors based on cytologic/histologic/ 

immunohistochemical findings
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Outline

u Intro to Kidney FNA

u Indications

u Specimen collection and adequacy

u Accuracy

u Cytology of normal kidney elements

u Cases
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Intro to kidney FNA

u Most lesions can be classified by imaging studies

u Radiologically benign cysts vs. neoplastic/malignant 

u Less than 10% require FNA/CNB

u Aspirate smears alone suboptimal (significant cytomorphologic 

overlap)

u Core > cell block (CB) for architecture and ancillary studies

u FNA + CNB together optimal

u Aspirate smear = touch prep (for purposes of this talk)

Cibas ES, Ducatman BS.Cytology: Diagnostic Principles and Clinical Correlates . 5th ed. Elsevier - Health Sciences Division; 2020.
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Indications for kidney FNA

u Nephrectomy contraindicated

u Advanced stage, possible renal metastasis, co -morbidities

u Equivocal imaging

u Atypical cyst ðmultiple thickened septations/walls 

u Small solid mass <3cm (low fat AML vs. oncocytoma vs. RCC)

u Candidate for partial nephrectomy

u Small lesion, young patient, poor renal function

u Suspected infection - xanthogranulomatous pyelonephritis

u Diagnosis needed prior to IR ablation

u Active surveillance

Cibas ES, Ducatman BS.Cytology: Diagnostic Principles and Clinical Correlates . 5th ed. Elsevier - Health Sciences Division; 2020.
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Specimen collection

u Ultrasound or CT guided percutaneous biopsy

u Risks include hematoma/hematuria/infection

u Needle track seeding is extremely rare, even more so with FNA

u 16 reported cases, at least 14 were Papillary RCC

u Associated with multiple needle placements, use of larger core needles 

(18 g or larger), lack of coaxial sheath

u Rapid On -Site Evaluation (ROSE)

u Aspirate smears/touch prep air dried and diff quick stained +/ - pap 

stained slides

u Cores in formalin +/ - additional passes for CB

Renshaw AA, Powell A, Caso J, Gould EW. Needle track seeding in renal mass biopsies. Cancer Cytopathol . 2019;127(6):358-361. doi:10.1002/cncy.22147
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Adequacy

u No defined criteria for adequacy

u Up to 30% reported nondiagnostic

u Scantly cellular cystic lesions or dense tumor stroma

u Check needle placement and wait for cores

u Cyst contents only (macrophages ) = nondiagnostic

u òCommon sense definitionó

u Sufficient cellularity to suggest benign or malignant

u Can create a limited differential diagnosis

Silverman SG, Gan YU, Mortele KJ, Tuncali K, Cibas ES. Renal masses in the adult patient: the role of percutaneous biopsy. Radiology . 2006;240(1):6-22. doi:10.1148/radiol.2401050061
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Accuracy

u FNA/CNB diagnostic accuracy >90%

u Accuracy approaches 99% with use of IHC

u For common RCC subtypes

u False negative FNA

u Usually due to low cellularity specimen or sampling error

u False positive FNA

u Infarct, reactive atypia, xanthogranulomatous pyelonephritis, 

angiomyolipoma, hepatocytes, adrenal cortex, normal kidney elements

Marconi, L., Dabestani, S., Lam, T. B., Hofmann, F., Stewart, F., Norrie, J., Bex, A., Bensalah, K., Canfield, S. E., Hora, M., Kuczyk, M. A., Merseburger, A. S., Mulders, P. F. A., Powles, T., 

Staehler, M., Ljungberg, B., & Volpe, A. (2016). Systematic review and meta-analysis of diagnostic accuracy of percutaneous renal tumour biopsy. European Urology, 69(4), 660ï673. 

https://doi.org/10.101
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Cytology of normal kidney elements
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Glomeruli (DQ 20x)



Private Information

Glomeruli (Pap 40x)
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Proximal tubular cells (DQ 40x)
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Proximal tubular cells (DQ 60x)
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Distal tubular cells (DQ 40x)



Private Information

Distal tubular cells (DQ 60x)
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Stepwise approach to ROSE of 

kidney lesions

u Is the material adequate

u Normal kidney elements vs. lesional ?

u If yes, can I create a differential diagnosis?

u Do I have enough material for limited IHC workup?

u Additional material for ancillary studies (FISH/molecular/NGS)



Private Information

Case 1

u 46M, incidentally discovered bilateral renal masses

u Right 4.6 cm & Left 1.8 cm

u What is size range for ablation? (< 3 cm)

u Biopsy to confirm malignancy 
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DQ 10x 
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DQ 20x 
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DQ 20x
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20x pap
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DQ 40x
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Pap 60x
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Core biopsy 20x
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Core biopsy 40x



Private Information

CK7 AMACR 

(P504S)



Private Information

Case 1: Papillary RCC

u 2nd most common RCC type

u More often bilateral/multifocal than other renal tumors

u Less than 1.5 cm = papillary adenoma

u No longer recommended to classify as type 1 and type 2

u Any amount of òtype 1ó morphology is ok for Papillary RCC

u Cellular smears with papillae, spherules, tubular structures

u Round, uniform nuclei, small nucleoli

u Foamy macs, cytoplasmic hemosiderin

u Top DDX: Clear Cell RCC with focal papillary areas

u Lacks foamy macrophages, hemosiderin, psammoma bodies

u IHC - CK7 and P504S (AMACR) positive, CAIX negative (or focal)
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Case 2

u 63M, PMH DMII, hepatic steatosis with possible cirrhosis

u Incidental 2.1 cm indeterminate right renal lesion

u Biopsy for diagnosis, IR ablation if malignant
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DQ 20x 
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DQ 40x 
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DQ 60x 
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Core biopsy 20x
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CAIX 


