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RENAL NEOPLASIA

Landmarks in the pathological classification

over the past 4+ decades

1970 WHO classification:

Clear cell, Papillary, Granular, Sarcomatoid

1976: Oncocytoma(Klein and Valensi)

Cancer 1976;38:906

1976: Papillary Renal cell carcinoma (Mancilla-Jimenez et al)

Cancer 1976: 38:2469

1985: Chromophobe RCC (Thoenes and Storkel)

Virchowôs Arch 1985;48:207 and J Pathol1988;155:277

1986: Classification of RCC (Thoenesand Storkel)

PatholRes Pract1986;181:125

1997: The Heidelberg classification

2004: WHO classification

2013: ISUP-Vancouver classification

Am J Surg Pathol2013;37:1469

2016 WHO classification

2021 GUPS Classification (established and novel)

Mod Pathol2021;34:1392-1424, 2021;34:1167-1184 2011-2021: IGC, TCGA et al ;

genomic classification of RCC



The many cytomorphologiesof clear cell RCC
Åcell shape is variable, loosely related to grade
Åcytoplasm is variable, loosely related to grade

Ågrowth pattern is variable, loosely related to grade

Åvascularityis variable, loosely related to grade



CLEAR CELL RENAL CELL CARCINOMA
conceptual evolution over the last decade

Å Clear cell carcinoma, conventional type

Å Clear cell carcinoma, multilocular cystic RCC

ïapparently benign

Å Clear cell/papillary type

ïno vHL mutations

ïbenign?

Å Clear cell carcinoma, translocation associated

Å Clear cell renal carcinoma with myofibromatousstroma



MULTILOCULAR CYSTIC

RENAL CELL CARCINOMA

ÅVariant of clear cell carcinoma

Å3% to 6% of CCRCC

ÅMean age at presentation in the 6th decade

ÅNo cases with metastasis

Å3p loss in 75% of cases (Mod Pathol2010;23:931)

ÅvHL mutations (Mod Pathol2011;24:571)

So why call it carcinoma?



MULTILOCULAR CYSTIC RENAL CELL NEOPLASM

OF LOW MALIGNANT POTENTIAL

Microscopic features

ÅFibrous septa lined by 1 or several

layers of epithelial cells 

ÅEpithelial lining may be absent

(macrophages)

ÅEpithelial cells have clear cytoplasm

and low grade nuclei 

ÅClusters of epithelial cells within the

septa or pseudocapsule

ÅNo expansile or solid masses of

tumor cells



Cystic clear cell RCCMultilocular cystic renal cell carcinoma*

WHO 2016: ñtumor of low malignant potentialò

Tumor cells limited to septa

No expansile tumor nodules

No evidence of regression



Clear Cell Papillary Renal Cell Carcinoma (GUPS 2021)

CA9

CK7

myofibromatouscomponent

Å Nuclei polarized 

away from the 

basement membrane

Å CK7+ / AMACR-

/ CA9+

Å No 3p loss

Å No vHL mutations

Å No polysomy 7 / 17



CA9

CK7

CD10

Clear Cell Papillary-like areas in in Clear Cell RCC



(ELOC) TCEB1 mutated RCC

morphological features

ÅWell circumscribed, at least 

partially encapsulated

ÅIntersecting thick 

fibromuscular bands

ïNodularity

ÅSmall acinar, solid alveolar, 

tubular, papillary tufting

ÅThin, branching vascular 

septations

ÅVoluminous, clear/reticulated 

cytoplasm

ÅMostly grade 2 nuclei, no 

necrosis or VI

HakimiA, et al, Mod Pathol2015;28:845-853

CA9

SMA

34ɓE12CK7



EXPANDING THE SPECTRUM OF RENAL TUMORS WITH FIBROMUSCULAR STROMA

CCPRCT of LMP

Clear cell RCC

ELOC mut RCC

TSC/MTOR mut RCC

- germline

- somatic



RENAL TUMORS ASSOCIATED WITH

Xp11.2 (TFE3) TRANSLOCATION

ÅYoung patients (most commonly)

ÅAlveolar or papillary architecture, clear cell cytology

ÅVariable fusion partners, including

ït(X;1)(p11.2;q21.2): PRCC-TFE3

ït(X;1)(p11.2;p34): PSF-TFE3

ït(X;17)(p11.2;q25): ASPS-TFE3

KreatechDiagnostics

KBI-10741



TFE3 TFE3 FISH

TFE3 translocation associated RCC



TCGA-B8-5546

H&E 400XTFE3 IHC TFE3 FISH TFE3 FISHTFE3 IHC

TCGA-BP-4756
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Courtesy of Dr. Bridge TFE B

HMB 45

6;11 (TFEB) translocation associated carcinoma



TFE-B FISH

MART-1

Cathepsin-K TFE-B

TFEB translocation associated RCC TFEB amplified



PAPILLARY RENAL CELL CARCINOMA

Å13% to 18% of renal epithelial neoplasms

ÅM:F  2.1-3.9:1

Åmean age at presentation in the 6th-7th decade

- earlier in hereditary cases

Å30% - 49% multifocal; bilateralityis not rare


