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Principles of Classification of Renal Neoplasia
(To split or to lump...)

Clear cell RCC vs Granular cell RCC

Many “new” tumors were “hidden” in existing ones or were labelled

“unclassified” (“high-grade” or “low(er)-grade”)

Classification based on established criteria:
1.) Morphology(or constellations of morphologies)
2.) Consistent or specific IHX@ofile
3.) Consistent o$pecificmolecular/genetiqrofile

4.) Biologic behaviorbenign (tumor) vs. carcinoma {tmor is aggressive
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Clear cell renal cell carcinoma

Multilocular clear cell renal cell neoplasm of low malignant

WHO Classification of potential

Tumours of the Urinary System
and Male Genital Organs \ T .
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Chromophobe renal cell carcinoma

Papillary renal cell carcinoma

Collecting duct carcinoma

Renal medullary carcinoma

MiIT family translocation renal cell carcinoma

Mucinous tubular and spindle cell carcinoma
Tubulocystic renal cell carcinoma

Acquired cystic disease associated renal cell carcinoma
Clear cell papillary/tubulopapillary renal cell carcinoma

Hereditary leiomyomatosis and renal cell carcinoma (HLRCC) -
associated renal cell carcinoma

Succinate dehydrogenase (SDH) deficient renal carcinoma

Renal cell carcinoma, unclassified
Papillary adenoma (up to 1.5 cm)

Renal oncocytoma
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Pink, solid and cystib (macro- and micro- )
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CKZO posmve CK7 negatlve profile




Eosinophilic solid and cystic (ESC) RCC



Am J Surg Path@017;41:1299-1308

Eosinophilic Solid and Cystic Renal
Cell Carcinoma (ESC RCC)

Further Morphologic and Molecular Characterization
of ESC RCC as a Distinct Entity

Kiril Trpkov, MD, FRCPC™ Hatem Abou-Ouf, PhD.* Ondrej Hes, MD, PhD,7 Jose I. Lopez, MD, PhD.}

Gabriella Nesi. MD.§ Eva Comperat, MD,|| Mathilde Sibony, MD.* Adebove O. Osunkova, MD,#
Ming Zhou, MD, PhD** Neriman Gokden, MD,7+ Xavier Lerov, MD.L} Daniel M. Berneyv, MD,&
Isabela Werneck Cunha, MD, PhD,| || Maria L. Musto, MD,** Daniel A. Athanazio, MD i
Asli Yilmaz, MD.* Brvan Donnelly, MD*** Eric Hyndman, MD*** Anthony J. Gill. MD, PhD, 77+
Jesse K. McKenney, MD,}IT and Tarek A. Bismar, MD*

TABLE 2. Enriched Gene Sets and Pathways in Genomic Altered Regions in ESC RCC

Enrichment Score Pathway Term Genes l / P FDR (%)

259 Regulation of TOR signaling pathway . AKTISI, MLST8. TSCI1. TSC2 < 0.001 0.7

5.6 Tyrosine-specilic protein kinase AXL, TEK, EGFR, INSR, MET, NTRK2, ROR2, SYK < 0.001 < 0.001

15.1 Cell cycle control CCNEI, CDK6, CDKN2A, CDKN2B, RBI < 0.001 0.4

14.98 Smoothened signaling pathway GLI3, HIPK2, PTCHI, SMO 0.002 3.76

9.2 Induction of apoptosis by intracellular signals BCL3, BBC3, BAX, JAK2, ABLI, HIPK2, XPA < 0.001 0.17
FDR indicates false-discovery rate.




EUROPEAN UROLOGY 74 (2018)483-486

available at www.sciencedirect.com
journal homepage: www.europeanurology.com
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Somatic Bi-allelic Loss of TSC Genes in Eosinophilic Solid
and Cystic Renal Cell Carcinoma

Rohit Mehra “"“', Pankaj Vats ““"', Xuhong Cao*“*, Fengyun Su“*, Nicole D. Lee",
Robert Lonigro “*, Kumpati Premkumar“°, Kiril Trpkov’, Jesse K. McKenney ¥,
Saravana M. Dhanasekaran ', Arul M. Chinnaiyan “"<¢*

RC_1087 |[RC_1090 | RC_1148 |RC_1150 | RC_1149|RC_1088 | RC_1147

TSC2 Spllc!_SiN! Fs_Del ’ Fs Ins | Nonsense Nonsense

TSC2 BN LOH LOH | Fs_Del ’-

TSC1 Fs Ins | Nonsense

TSC1 LOH Fs_Del

Fs_Del: Frameshift deletion; Fs_Ins: Frameshift insertion;
LOH: Loss of heterozygosity




Eosinophilic Solid and Cystic (ESC) RCC
Summary

Solitary, soliecystic tumors, mostly indolent behaviour
Great majority females, sporadic tumors (rare in TSC)
Characteristic morphology, IHC (CKP/ CK¥)

TSChnd TSChi-allelic somatic mutations

New renal entity in the new WHO classification!



ESC RCC - all you need to know!

Females
Sporadic and TSC patients

CK20

Good prognosis
(great majority of cases)




63 y/o male, 2.5 cm, solid-cystic mass, foc. yellow




RCC with fibromyomatous stroma (FMS)

Looks likeclearcell RCC
often with papillary
areas (branching
tubules) AND
prominent

floromyomatousstroma
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RCC with fibromyomatous stroma (FMS)

Described by various names:

- RCQwith lelomyomatousstroma

- RCQwith angioleomyomatoustroma
- RCQwith smooth muscle stroma etc

Looks like clear cell RCC
- Stroma is polyclonal!

Canzonient V, Volpe R, Gloghini A, et al. Mixed renal tumor with
carcinomatous and fibroletomyomatous components, associated

with angiomyolipoma in the same kidney. Pathol Res Pract. 1993;
189:951-959.




Renal Cell Carcinoma Associated With Prominent
Angioleiomyoma-like Proliferation

Report of 5 Cases and Review of the Literature

Elisabetta Kuhn, MD,* Jazmin De Anda, MD,T Samanta Manoni, MD,} George Netto, MD,§
and Juan Rosai, MD*|

Am J SurdPathol2006;30:1372-81




“Renal Cell Carcinoma With Leiomyomatous Stroma”
Harbor Somatic Mutations of TSC1, TSC2, MTOR,

and/or ELOC (TCEBT): Clinicopathologic and Molecular
Characterization of 18 Sporadic Tumors

Supports a Distinct Entity

Rajal B. Shah, MD,* Bradley A. Stohr, MD, PhD,7 Zheng Jin Tu, PhD,* Yuan Gao, MD,}
Christopher G. Przybycin, MD,* Jane Nguyen, MD, PhD,* Roni M. Cox, MD,*
Fariborz Rashid-Kolvear, MD,} Michael D. Weindel MD,* Daniel H. Farkas, PhD, HCLD,*
Kiril Trpkov, MD,} and Jesse K. McKenney, MD*

Am J SurdPathol2020;44:571-581

Most are sporadic, rare cases found in TSC patients
Probably better prognosis than clear cell RCC

No VHLmutations (3p deletions)

“New renal entity” (GUPS)



71y/o female, 5cm mass, right kidney pole
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71y/o female, 5cm mass, right kidney pole




71y/o female, 5cm mass, right kidney pole




Immunohistochemistry (not helpfull)

Positive: Negative:
PAX8 CAIX
panCK (Cam 5.2) CD117
CKY7 (patchy) CK20
CD10 (focal) cathepsin K
vimentin HMBA45
e-cadherin melan A
AMACR BerEP4
FH MOC31

SDHB



Differential Dx:

Cncocytoma Does not fit any recognized renal
Chremophobe RCC tumor/RCQCcategory
BHDassoclated tumor
Clear cell “ e b How shoyidhhbe bBigneadut? R (
Papi 'l ary “oncocytic” RCC
MITERCC 2 . Maybe a “new
SDH deficient RCC (you should consider)?

I-H deficient RCC
Epithelioid AML



Dx: Unclassified eosinophilic/oncocytic
(pink) renal tumor
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Genitourinary
Pathology Society

L\GUPS

For tumors withh b o r d énixedlinooaclusive) features @ncocytoma
and ChRCOGUPS proposed the term:

Oncocytiaenal neoplasm of low malignant potential, not furthetlassifiec
- should be reservetbr solitary, sporadicumors.

-notanentity, butd cl 1 ni c al caegornaofeteregenedt
groupof renalneoplasms with lowiskfor metastaticdisease

Hybrid oncocytictumor
- shouldbe restricted to hereditary casewjth multiple and/or
bilateral tumors &s inBirt-HoggDubé(BHD) syndrome).

Trpkov K et al. Modern Path2021




Tumor (borderline features!)
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Histopathology

Histopathology 2019, 75, 174-184. DOIL: 10.1111/his.13865

Low-grade oncocytic tumour of kidney (CD117-negative,
cytokeratin 7-positive): a distinct entity?

Kiril Trpkov'® Sean R Williamson,*® Yuan Gao,' Petr Martinek,’ Liang Cheng,*(® Ankur
R Sangoi,” Asli Yilmaz,' Cheng Wang,® Pilar San Miguel Fraile,” Delia M Perez Montiel,®
Stela Bulimbasi¢,” Joanna Rogala'” & Ondrej Hes’

"University of Calgary and Calgary Laboratory Services, Calgary, AB, Canada, *School of Medicine, Henry Ford Health
System and Wayne State University, Detroit, MI, USA, *Charles University and University Hospital Pilsen, Pilsen,
Czech Republic, *Indiana University School of Medicine, Indianapolis, IN, *El Camino Hospital, Mountain View, CA,
USA, °QEII Health Sciences Centre and Dalhousie University, Halifax, NS, Canada, " Hospital Alvaro Cunqueiro, Vigo
(Pontevedra), Spain, ®Institute Nacional de Cancerologia, Mexico City, Mexico, C’Univm‘sity Hospital Center, Zagreb,
Croatia, and '°Regional Specialist Hospital, Wroclaw, Poland

Histopathology2019; 75: 174-185




Low-grade oncocytic tumor (LOT)

Gross

Size 30 mm (median); range-1B5 mm,; all single tumors



Low-grade oncocytic tumor (LOT)
Clinical features and followp

Older individuals Followup:
M:F =1:1.9 All alive - NOD
median 23.5 mo (mean 41)
Low stage: (range 3to 118 mo)

pTlab (90%)



Lack of capsule, diffuse solid and tubular growth




Edematous areas with loosely arranged cells

nNBoat s




Edematous areas with loosely arranged cells




Edematous areas with loosely arranged cells
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Oncocytoma S | 3 Low-grade oncocytic tumor (LOT)

“Archipelago” “Boats in a bay”




LOT - Electron microscopy — “oncocytic”!

Abundant intracytoplasmic mitochondria



Low-grade Oncocytic Tumor (LOT)

Summary
Consistent morphology andhmunoprofile

Does not completely fit either oncocytoma GhrRCC
-Recent studi es s haneocytorhaa teosCHrRCw

Uniformly indolent (more than 100 documented), not that rare!

Loss of 19p33 and frequent loss of 1p36

- No other chromosomal losses or gdins
- ConsistenfTSC/MTOIutations (recent data!)

‘Provisional new entity’ (GUPS)



Another unusual “Eosinophilic (Pink) Kidney Tumor”
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“Pink (eosinophilic)” Cytoplasmic vacuoles




Nuclei — ‘high-grade’ look




High-grade Oncocytic Tumor (HOT) =
Eosinophilic Vacuolated Tumor (EVT)

ORIGINAL ARTICLE

—

@ CrogsMark

“High-grade oncocytic renal tumor”: morphologic,
immunohistochemical, and molecular genetic study of 14 cases

Huiying He' - Kiril Trpkov? - Petr Martinek® - Ozlem Tanas Isikci® - Cristina Maggi-Galuzzi” - Reza Alaghehbandan® -
Anthony J Gill”®? . Maria Tretiakova '® - Jose Ignacio Lopez'' - Sean R. Williamson '? - Delia Perez Montiel '*

Maris Sperga ' - Eva Comperat'” - Fadi Brimo '® - Ali Yilmaz? - Kristyna Pivovarcikova’ - Kveta Michalova® -

David Slouka'” - Kristyna Prochazkova '® - Milan Hora '® - Michael Bonert'? - Michal Michal® - Ondrej Hes>

Virchows Arch2018;473(6):725-738

L\GUPS

Genitourinary
Pathology Society

not in WHO
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Eosinophilic Vacuolated Tumor (EVT)

IHC positive:
Cathepsin K
CD117
CD10
PAX8, AE1/AE3, SDHB

IHC negative:

CK7 (rare cells — “oncocytoma-like”)
TFE3, HMB45, Melan A

No TFE3 & TFEB rearrangement

Indolent behavior!




EVT/HOT in TSC pt
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H|stopathology 2019 75: 440—442




EVT/HOT - Electron microscopy

Abundant intracytoplasmic  mitochondria + RER cysterns



EVT of Kidney Demonstrates Sporadic TSC/MTOMutations:

Next Generation Sequencing Multi-institutional Study of 19 Cases
Farcas M et alMod Pathol2021; Sepl4.doi: 10.1038/s4137921-009236 )

EVT (HOT) an emerging  Not that rare!
Twitter: @gcail978 (Dr. Guoping Cal)

renal entitywith frequent,
non-overlappingmutations
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Eosinophilic Vacuolated Tumor (EVT)

Summary
Solid,relatively smaltumors, indolent behavior (limited F/U)

Sporadic; also rare cases in TSC patients

Morphology- H&E Dx!

- Eosinophilic cells with large cytoplasmic vacuoles

-“ Hi-ggrha d e ” —promimeht aucleol
IHC: Cathepsin K&Kit+, CK7 in only rare ceitsi¢ocytomalike)
Molecular: Mutations inf S@r MTORgenes

“Emerging new renal entity” (GUPS)



ESC RCC EVT (HOT)
‘Femal ecgstic, s “Oncocytomaon

coarse cytoplasm, CKpos' [Pl i S A 5l steroids,CathepsirK ”

~F TSCIMTORS
mutations In
novel and
emerging
entities

RCC FMS
“ Cl elbRCOW/
papillaryareas, branching

tubulesAND LOT

fiboromyomatousstroma,
CK7pos’

“OnceCﬁC@qimic,
Ckitneg/ CK7pos’




Eosinophilic Solid and Cystic (ESC) Renal Cell Carcinomas
Harbor TSC Mutations

Molecular Analysis Supports an Expanding Clinicopathologic Spectrum

Doreen N. Palsgrove, MD,* Yunjie Li MD,* Christine Pratilas, MD,*
Ming-Tseh Lin, MD, PhD,* Aparna Pallavajjalla, MS* Christopher Gocke, MD,*
Angelo M. De Marzo, MD, PhD,* Andres Matoso, MD,* George J. Netto, MD,*7

Jonathan I. Epstein, MD,* and Pedram Argani, MD*

Am JSurgPathol 2018;42:1166-81.

TABLE 2. TSC Mutations in Renal Cell Carcinoma Detected in the AACR Project GENIE Public Cohort

Renal Renal

Medullary  Small Cell

Chromophobe Yarcinoma Carcinoma
RCC (n=51) / (n=43) (n=1)

Total 2 (8.?JW 13 (100) . . 1 (100)

I'SC-mutated
cases/pts

(n [%o])

TSQGnutations are not specific for any tumor type!




48 y/o female, solid-cystic mass (2.6 cm)




Variable patterns, mucinous background!
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Immunohistochemistry




Immunohistochemistry
‘Metanephric adenoma area
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ALK-rearrangement (associated) RCC (ALK-RCC)

STRMNALKrearrangement RCC (FISH and NGS)

Variable morphology, mucinous background - non-specific IHC!




ALK-RCC

ALKtranslocation and ALK protein expression

ALKbreak apart probe (FISH) ALK protein expression (IHC)




ALK-RCC

Children, young adults, 560y IHC:
All+: CK/343E12, AMACR/Imentin

Prognosis- mostly good, not always (monoclonal ALK 5A4

MS disease in 23% (7/31) patients Molecular — different ALKpartners:

VCL
10% (3/31) patients with F/U died TPM3

ETL4
Potential Tx with ALK inhibitors! STRN

HOOK1



ALK-RCC

Renal medullary carcinoma-like morphology (pediatric, sickle cell tralt)
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TPI\/IBALKrearrangement RCC
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New renal entity in the new WHO classification!

Modern Pathology
https://doi.org/10.1038/541379-020-0578-0

ARTICLE

ALK rearranged renal cell carcinoma (ALK-RCC): a multi-institutional
study of twelve cases with identification of novel partner genes
CLIP1, KIF5B and KIAA1217

Naoto Kuroda' - Kiril Trpkov(®? + Yuan Gao? - Maria Tretiakova® - Yajuan J. Liu® - Monika Ulamec* -

Kengo Takeuchi?® - Abbas Agaimy® - Christopher Przybycin’ - Cristina Magi-Galluzzi® - Soichiro Fushimi® -
Fumiyoshi Kojima'? - Malthide Sibony'' - Jen-Fan Hang(®'? - Chin-Chen Pan'? - Asli Yilmaz? - Farshid Siadat? -
Emiko Sugawara'? - Pierre-Alexandre Just'' - Nikola Ptakova@'*'> - Ondrej Hes'”

Received: 19 February 2020 / Revised: 15 May 2020 / Accepted: 15 May 2020
© The Author(s), under exclusive licence to United States & Canadian Academy of Pathology 2020

Include in DDx and do ALK IHC (or FISH) in all difficult to classify renal tumors with:
Heterogeneous & mixed patterns (papillary + other patterns)
Mucinous component (intracellular or interstitial)




Pathology Society

/\ GUPS 1QY features of new, emerging and provisiona
renal entities

Seen

no VHL mutations

Molecular Currently in GUPS
T Clinical Features Morpholo IHC Prognosis
ype P gy Features g WHO/Status Proposal
Eosinophilic solid and Solid and cystic, voluminous Somatic bi-allelic
Mostly f les, 210% . . B CK20+, CK7-, CD117-, - Good, :
cystic RCC (ESC RCC) viostly Temares easinophilic cells, cytoplasmic i i ; loss or mutations 00¢, rare cases No Novel entity
in TSC patients ) vimentin+, cathepsin K+ aggressive (5-10%)
coarse granularity of T5C1 and TSC2
Fibromyomatous stroma (mostly TSC1/MTOR
RCC with i L peripheral) and clear cell areas mutations, some Yas [ Novel entity
) No specific clinical ) ) )
fibromyomatous stroma o with elongated, frequently CK7+, CAIX+, CD10+, with ELOCI Emerging
features, £10% in TSC ) ) ) ) Usually favorable =
(RCC FMS) stients branching tubules, focal vimentin+ (TCEB1) mutations [provisional
P papillary morphology can be and monosomy 8, entity

Eosinophilic vacuolated
tumor (EVT)

F>M, wide age range,
rare in TSC patients,

typically smaller,
mahogany brown

Solid, eosinophilic {oncocytic)
cells with frequent, large
cytoplasmic vacuoles,
prominent nucleoli

cathepsin K+/-,
CD117+/-, CK7+ in only
rare cells, CK20-,
vimentin-

TSC/MTOR
mutations, loss of

chr.19and 1

No aggressive
behavior
documented
{limited data)

Emerging entity

Older patients, solitary,

Solid growth, "oncocytic look”,

Diploid, deletions

Low-grade i non-syndromic, sharp transition to edema?:ous CD117- (rarely weak+), of chr, 19p, 19q No Provisional entity
QRRGYLE areas, round to oval nuclei (low- and 1p, TSG/MTOR  Good
tumor (LOT) smaller, tan to brown : . CK7+, FOXI1- i o
grade), often with perinuclear mutations (limited
halos data)
Anaplastic lymphoma Diverse (variable admixed
nap vme Adults (younger middle ( ALK+, PAX8+, otherwise ALK i Yes / Novel entity
kinase rearrangement- L patterns), often . ) Adverse prognosis
_ age or older), pediatric ) . non-specific, rare cases rearrangement in - Emergin
associated RCC (ALK- . ) mucinous/myxoid background, . ] ) . (M5, death) in ging
with sickle cell trait, - - TFE3+ in children all (various fusion 5 /provisional
RCC) ) medullary carcinoma--like _ " about 25% P
medullary location i . {without translocation)  partners) entit
maorphology in children Y

Exclusive follicular pattern,

cases reported)

around basement membrane
material {"glomeryloid pattern”)

with M5 and died)

Thyroid-like follicul TTF1-, th lobulin-, i - Usuall - Y E i tit
yrold-ike Toflicutar F=M, wide age range, variable size follicles, cuboidal / yroglebulin ! Variable (limited sud y.non es;.’ Merging entity
RCC (TLFRCC) . PAXS+, CKT7+ (otherwise aggressive, rare Emerging
tan to brown, low stage  low columnar lining cells, . data) ) i
o ) ) non-specific) cases with MS /provisional
colloid like luminal material -
entity
Follicular growth, atrophic
Atrophic kidney-like Young adults, discrete tubules and stroma in between Follicle lining cells are Good (likely non No Provisional entity
lesion {AKLL) mass, brown nodule, no  atrophic lining cells, luminal WT1+, PAXS-, CK7-, Limited data neoplastic ‘Iresion}
specific clinical features  eosinophilic fluid, calcifications,  TTF1-, thyroglobulin-
thick capsule
. . - Solid and papillary growth,
Biphasic hyallnizing, Older adults, M>>F, biphasic cell population: larger . . Minimal F/U {one No
psammematoys RCC non-syndromic (only & lls and small lls clustered  PAXS+, CK7+ Somafic MUTtioNs  patient progressed
- cells and smaller cells clustere
(BHP RCC) v v ' of NF2 P prog

Trpkov K et al. Modern Path
2021 34:1167-1184




Genitourinary
Pathology Society

L\GUPS

Join us at:
www.gupathsociety.org






Hope you don’t
feel like this
now!
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