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ÅKidney tumors rock!

ÅRecent updates/changes in the WHO for GU Tumors, especially 

subtypes of Renal Cell Carcinoma (RCC)

ÅThe differential diagnosis of renal oncocytic tumors is growing; 

important to be aware of new entities

ÅMorphologic overlap between various renal cell tumor subtypes; 

distinction may affect follow-up, prognosis and treatment options

WHY todayôs topic?
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1. Be familiar with the new and emerging entities in the WHO Classification of 

adult renal epithelial tumors.

2. Use morphologic features to form a differential diagnosis for adult renal 

epithelial tumor subtypes.

3. Use ancillary studies to more accurately diagnose adult renal epithelial tumor 

subtypes.

4. Be familiar with (a subset of) kidney tumors that are associated with familial 

syndromes.

5. Address pitfalls/outliers in renal epithelial tumor diagnoses.

Lecture Objectives
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Renal Cell Carcinoma ïA Heterogeneous Group of Carcinomas

Papillary RCC

CDCA

Unclassified RCC

MTSCC Medullary CAXp11.2 RCC

Ch-RCCCC-RCC



Private Information

http://cancergenome.nih.gov/
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WHO Classification of Adult RCCs

ÅClear Cell/Conventional RCC

ÅMultilocular Clear Cell RCC

ÅPapillary RCC

ÅChromophobe RCC

ÅUnclassified RCC

ÅXp11.2 (TFE3) Translocation RCC

ÅCollecting Duct Carcinoma

ÅRenal Medullary Carcinoma

ÅMucinous Tubular& Spindle Cell CA

ÅRCC associated with Neuroblastoma

Å Clear Cell/Conventional RCC

Å Papillary RCC

Å Chromophobe RCC

Å Collecting Duct Carcinoma / 

Renal Medullary CA

Å Unclassified RCC

ÅClear Cell/Conventional RCC

ÅMultilocular cystic renal neoplasm, LMP

ÅPapillary RCC

ÅChromophobe RCC

ÅUnclassified RCC

ÅMiTF (TFE3/TFEB) Translocation RCC

ÅCollecting Duct Carcinoma

ÅRenal Medullary Carcinoma

ÅMucinous Tubular and Spindle Cell CA

ÅTubulocystic Carcinoma

ÅClear Cell Tubulopapillary RCC/RAT

ÅSuccinate Dehydrogenase Deficient RCC

ÅHereditary Leiomyomatosis and RCC

ÅAcquired cystic disease ïassociated RCC

1st / 2nd Edition 4th Edition (2016)3rd Edition (2004)



Private Information

SPLITTERS versus LUMPERS

Food for thoughté..

*https://blog.cabreraresearch.org/the-systems-rule

Excerpt from the book: Systems Thinking Made Simple, Chapter 3

Splitters - those who tend to break things into parts (deconstruction)

Lumpers - those who tend to put parts together into a whole (construction)

https://www.amazon.com/Systems-Thinking-Made-Simple-Problems/dp/1948486024/
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PROS AND CONS ïLUMPER VS SPLITTER

ÅPROS FOR LUMPING

ïEasier to diagnose

ïFewer ancillary studies required for diagnosis

ïMay not significantly alter treatment options (i.e., 

CC vs non-CC vs medullary based tumors)

ÅPROS FOR SPLITTING

ïDemonstrate true pathologic differences

ïBetter understanding of pathophysiology

ïDirected treatment options / clinical trial design; 

including tumor with familial association
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Clear Cell Renal Tumors*

*Lumper
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Clear Cell RCC* Xp11.2 (TFE3) RCC*

*Splitter
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Kidney Cancer Classification - Examples

Morphology/

Cytology

Architecture Immuno-

staining

Tumor 

Location

Chromosomal 

Change

Molecular

Alterations

Qualifier 

Example

Clear cells Papillary CK7+ Renal medulla Multiple 

chromosome 

loss

TSC/mTOR

Tumor 

Types

CCRCC, TFE3 

RCC, CCTP-T, 

RCC-FMS, 

TCEB1 RCC 

PRCC,

TFE3 RCC, 

CCTP-T, FH-

def RCC  

PRCC, 

MTSCC 

CCTP-T, 

RCC-FMS, 

ChRCC, LOT

RMC, CDCA, 

ALK RCC, FH 

def-RCC, UNC

RCC

MTSCC, 

CDCA, ChRCC

RCC-FMS, 

ESC, TCEB1 

RCC, LOT, 

EVT

Select
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SPLITTERS versus LUMPERS

Food for thoughté..

*https://blog.cabreraresearch.org/the-systems-rule
Excerpt from the book: Systems Thinking Made Simple, Chapter 3

SLUMPERS - people who have the ability to both construct or synthesize ideas, 

and also to deconstruct ideas to further our understanding (ñsystems thinkerò)

https://www.amazon.com/Systems-Thinking-Made-Simple-Problems/dp/1948486024/
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Clear cell renal tumours

Clear cell RCC

Multilocular cystic renal neoplasm of LMP 

Papillary renal tumours

Renal papillary adenoma

Papillary RCC

Oncocytic and chromophobe renal 

tumours

Oncocytoma of the kidney

Chromophobe RCC

Other oncocytic tumours of the kidney

Collecting duct tumours

Collecting duct carcinoma

Other renal tumours

Clear cell (tubulo)papillary renal cell tumour

Mucinous tubular and spindle cell CA

Tubulocystic renal cell carcinoma

Acquired cystic disease-associated RCC

Eosinophilic solid and cystic RCC

Renal cell carcinoma NOS

Molecularly defined renal CAs

TFE3-rearranged RCC

TFEB-rearranged RCC

ELOC (formerly TCEB1)-mutated RCC

FH (fumarate hydratase)-deficient RCC

SDH (succinate dehydrogenase)-deficient RCC

ALK-rearranged RCC

SMARCB1-deficient Renal Medullary CA

WHO Classification, 5th Ed
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WHO Updates in Kidney Pathology*

Major Updates:

üReorganization of tumor types Č
üñmolecularly definedò

üñother renal tumorsò

üóDowngradedô one RCC subtype to a 

benign neoplasm

üIncluded three new RCCs (from prior 

emerging group of tumors)

üOfficially removed the Type I/II 

designation for PRCC *published in 2022
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WHO Updates in Kidney Pathology*

Minor Updates:

üNew set of emerging entities

üIncluded an ñother oncocytic tumors of the 

kidneyò category (includes emerging entities)

üIncludes ósubtypesô of PRCC (some emerging 

entities)

üChanged ñunclassifiedò to NOS

üOfficially changed HLRCC-Associated RCC to 

ñFH-deficient RCCò (to reflect that some may be 

secondary to a somatic mutation)
*published in 2022
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WHO Updates in Kidney Pathology*

Unresolved Issues:

üGrading of specific RCCs (ie, ChRCC)

üMultiple emerging entities

*published in 2022
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üCCRCC with giant cells and emperipolesis

üRCC with fibromyomatous stroma (FMS)

üBiphasic (alveolar/squamoid) PRCC

üPapillary renal cell neoplasm with reverse polarity 

üBiphasic hyalinzing psammomatous RCC (with NF2 mutations)

üWarthin-like PRCC

üSolid PRCC

üPigmented microcystic ChRCC

üHybrid oncocytic tumor (HOT) / hybrid oncocytic chromophobe tumor (HOCT)

üLow grade oncocytic tumor (LOT)

üEosinophilic vacuolated tumor (EVT)

üRenal Neoplasia Occurring Post-Chemotherapy / Radiation in Pediatric Patients

üAtrophic Kidney-Like Lesion

Emerging Entitles / Tumors that Require Additional Research
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Mod Pathol. 2021 Jun;34(6):1167-1184Mod Pathol. 2021 Jul;34(7):1392-1424

Existing and Emerging Subtypes of Renal Tumors
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Update #1 Č CCTP óRCCô is now Benign

Other renal tumours

Clear cell (tubulo)papillary renal cell tumour*

Mucinous tubular and spindle cell CA

Tubulocystic renal cell carcinoma

Acquired cystic disease-associated RCC

Eosinophilic solid and cystic RCC

Renal cell carcinoma NOS

*Synonymous with óclear cell papillary renal cell tumorô
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ü WHO Č Other Renal Tumor Category

ü Synonymous WHO name Č clear cell papillary tumor

ü Previously/currently (mis)diagnosed as CCRCC (or PRCC)

ü 4th most common renal tumor subtype

ü Associated with ESKD, also sporadic

ü Well circumscribed, encapsulated, small (range 0.5-6.0 cm)

ü Solid and cystic, may be multifocal and/or bilateral

ü Low nuclear grade

ü Favorable outcome (hundreds reported in literature)

Clear Cell Tubulopapillary TUMOR

now considered a BENIGN entity!

Clinical significance Č less fear for the patient, fewer CTs, AS vs ablation vs nephron-sparing surgery
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Clear Cell Tubulopapillary TUMOR
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Clear Cell Tubulopapillary Tumor

Morphology can vary Č tubular, tubulopapillary, solid, biphasicéé
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Clear Cell Tubulopapillary Tumor

Morphology can vary Č Papillary, cystic, tubulocystic, solid, hyalinized, FMSé..

ñRATò
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CK7 CA9 CA10

Common gene mutations* ïVHL, PBRM1, SETD2, BAP1, etc

*Manley BJ, Hakimi AA. Molecular profiling of renal cell carcinoma: building a bridge toward clinical impact. Curr Opin Urol. 2016;26(5):383-387. 

DDx Č Clear Cell RCC (~70% of RENs)

Green = 3p
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AMACRCK7 CD10CCTP-T

POS NEG NEG

CK7 AMACR      CD10          TFE3 CAIX          Cytogenetics

CCTP-T POS NEG NEG             NEG POS*          Diploid

CCRCC NEG POS POS            NEG POS            3p-

CA9*

POS*

*CUP-LIKE EXPRESSION

Clear Cell Tubulopapillary Tumor



Private Information

CA9 Expression

Trpkov K, et al. Mod Pathol. 2021 Jul;34(7):1392-1424. PMID: 33664427; Baniak N, et al. Histopathol. 2020 Oct;77(4):659-666. PMID: 32639054; Aydin H et al. Am J Surg Pathol. 2010 Nov;34(11):1608-21. PMID: 20924276.

CCRCC Č Box-Like CCTP-T Č Cup-Like
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AMACRCK7 CD10CCTP-T

POS NEG NEG

CK7 AMACR       CD10          TFE3 CAIX          Cytogenetics

CCTP-T POS NEG NEG            NEG POS*          Diploid

CCRCC NEG POS POS            NEG POS            3p-

PRCC POS POS POS            NEG NEG            +7/+17

Tr-RCC NEG POS NEG POS              NEG TFE3 translocation

ELOC-RCC POS NEG POS NEG POS          Monosomy 8

CA9*

POS*

*CUP-LIKE EXPRESSION

Clear Cell Tubulopapillary Tumor

DDx Č CCRCC, PRCC, Translocation RCC, ELOC/TCEB1-mutated RCC
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CA9CK7

Č Clear cell RCC

(look for more conventional areas of CCRCC)

Pitfall Alert!

Some CCRCCs have a tubular component
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CCTP-RT

Č NOW A BENIGN ENTITY!

Weng S, et al. The Clinicopathologic and Molecular Landscape of Clear Cell Papillary Renal Cell Carcinoma: Implications in Diagnosis and Management. Eur Urol. 2021 Apr;79(4):468-477. PMCID: PMC8327325.
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Update #2 Č Newly Added Entities

Other renal tumours

Clear cell (tubulo)papillary renal cell tumour

Mucinous tubular and spindle cell CA

Tubulocystic renal cell carcinoma

Acquired cystic disease-associated RCC

Eosinophilic solid and cystic RCC

Renal cell carcinoma NOS

Molecularly defined renal CAs

TFE3-rearranged RCC

TFEB-rearranged RCC

ELOC (formerly TCEB1)-mutated RCC

FH (fumarate hydratase)-deficient RCC

SDH (succinate dehydrogenase)-deficient RCC

ALK-rearranged RCC

SMARCB1-deficient Renal Medullary CA

All 3 were previously recognized in the 4thed as óemerging entitiesô
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ü WHO Č Molecularly Defined Group of RCCs

ü First described at MSKCC (Hakimi et al) and BWH 

(Hirsch et al) in 2015

ü Biallelic inactivation of TCEB1 (mutation plus LOH)

which encodes for the elongin C (ELOC) protein in the 

VHL complex on chromosome 8 (8q21.11); lacks VHL 

(3p) mutation

ü Approximately 30 cases in the literature, most pT1

ü Generally thought to be indolent; however, in recent 

cohort, 5 cases with stage pT3/4 and 2 with metastatic 

disease

Refs: Hakimi AA, et al. Mod Pathol. 2015 Jun;28(6):845-853; Hirsch et al, Mod Pathol, 28(S2):229A, 2015; Lan TT et al, Virchows Arch, 2016; Rueckert J, et al. J 

Assoc Genet Technol. 2018;44(1):5-9; DiNatale RG, et al. Eur Urol Focus. 2021 Mar;7(2):381-389; Wang Y, et al. Pathol Res Pract. 2022 Jul;235:153960. 

TCEB1 (ELOC)-mutated / Monosomy 8 RCC
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TCEB1 (ELOC)-mutated / Monosomy 8 RCC

üThick fibrous capsule

üDissecting fibrous/fibromyomatous bands
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Differential Diagnosis incudes:

üCCRCC

üTranslocation RCC

üClear cell (tubulo)papillary tumor (& óRATô)

üRCC with fibromyomatous stroma (FMS)

TCEB1 (ELOC)-mutated / Monosomy 8 RCC
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CD10 CK7 CAIXAMACR

ü CK7 positive (argues against CCRCC)

ü AMACR and CD10 positive (argues against CCTPT)

ü CA9 (box-like) positive (also seen in CCRCC)

IHC supportive but not specific


