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V Mixed epithelial stromal tumor of kidne
(MEST)

V ChromophobeRCC (variants)

V Thyroid like follicular RCC

V SDHdeficient RCC

V FHdeficient RCC

V ESC RCC

V ALKRCC

V Biphasic alveolsquamoid papillary RC

V Atrophic kidney tumor like lesion

V Lowgradeoncocytictumor (LOT)

V Eosinophilic vacuolated tumor (EVT)

V RCC wfibromyomatousi (0 N2 Y |
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His memory and
legacy will liveon!




Objectives

Recognize changes in new WHO classification 2022dfion)

Understand the terminology changes in some existing entities
and evolving molecular aspedtsclassifying renal tumors

Understand the key role of morphology and immunohistochemis
for the diagnosis of sudiumors

Appreciatefeatures ofsome novel renagntities



Renal epithelial neoplasiacommon subtypes
6a02YY2y UKAy3a | N

Emclear cell

mpapillary

Ochromophobe

Ooncocytoma

Ounclassified




Principles of Classification of Renal Neoplasia
6¢2 aLX Al 2NJ a2 f d

Clear cell RCC vs Granular cell RCC

al yé aySégé¢ GdzY2NAR GSNB GKARRS)
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Classification based on established criteria:

1.) Morphology(or constellations of morphologies), architecture, location

2.) Consistent or specific IHX@ofile
3.) Consistent o$pecificmolecular/genetiqrofile

4.) Biologic behaviorbenign (tumor) vs. carcinoma {tmor is aggressive
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WHO Classification of
Tumours of the Urinary System
and Male Genital Organs

Edited by Noiger Moch, Peter A Mumpheey, Thomas M. Ulbright Victer £ Reuler

Urinary and Male
Genital Tumours

Edited by the WHO Classification of Tumours Editorial Board

International Agency for Research on Cancer

@ World Health
Organization




Clear cell renal cell carcinomaMHO Grade 4)

o : Multilocular clear cell renal cell neoplasm of low malignant
WHO Classification of

z potential
HNBOUIS OF t1e U.rmary System Papillary renal cell carcinomaNHOGradel-4)
and Male Genital Organs
Type 1
Edited by Nolger Moch, Peter A Humpheey, Thomas M. Ulbright Victor £ Reuter
Type 2

Chromophobe renal cell carcinoma

Collecting duct carcinoma

Renal medullary carcinoma

MIT 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 adenomgup to 1.5 cm)

Renal oncocytoma



Modern Pathology .\\//
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Genitourinary
Pathology Society

ARTICLE

Novel, emerging and provisional renal entities: The Genitourinary
Pathology Society (GUPS) update on renal neoplasia

Mod Pathol2021; 34: 116¢1184

Modern Pathology
https://doi.org/10.1038/541379-021-00779-w

ARTICLE

New developments in existing WHO entities and evolving molecular
concepts: The Genitourinary Pathology Society (GUPS) update on
renal neoplasia

Mod Pathol2021;34: 13921424
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HO Cl'l;é‘sl‘ﬂ‘ca‘tlon of Tumours ¢ 5th Edition AbOUt 200 aUthOrS
and editors

Urinary and Male
Genital Tumours

Edited by the WHO Classification of Tumours Editorial Board

participated in this
project!

Challenges:
Covid pandemic

The WHO classification of urinary and male genital tumours presented in this book reflects

the views of the WHO Classification of Tumours Editorial Board that convened
via video conference 18-20 January 2021.

tional Agency for R th on Cancer

S} World Health
Organization




3.0:

WHO Classification of tumorsedition (2022)

Chapter 2: Tumours of the kidney

3.1:  Renal cell tumours
3.1.0.1:  Renal cell tumours: Introduction
3.1.1:  Clear cell renal tumours
3111
3112
3.1.2:  Papillary renal tumours
3.1.2.1:  Renal papillary adenoma
3122 Papillary renal cell carcinoma
3.1.4:  Oncocytic and chromophobe renal tumours

Clear cell renal cell carcinoma

3141 Oncocytoma of the kidney
3.1.42: Chromophobe renal cell carcinoma
3143 Other oncocytic tumours of the kidney

3.1.5:  Collecting duct tumours
3151  Collecting duct carcinoma
3.1.6: Other renal tumours
3.1.3.1:  Clear cell papillary renal cell tumaour
3123  Mucinous tubular and spindle cell carcinoma
3.1.6.1:  Tubulocystic renal cell carcinoma

3.1.6.2:  Acquired cystic disease-associated renal cell carcinoma
3163 Eosinophilic solid and cystic renal cell carcinoma
3164 Renal cell carcinoma NOS

3.1.7:  Molecularly defined renal carcinomas
3.1.7.1.  TFE3-rearranged renal cell carcinomas

31.7.2. TFEB-altered renal cell carcinomas

31.7.3  ELOC (formerly TCEB1}-mutated renal cell carcinoma
3.1.7.4  Fumarate hydratase-deficient renal cell carcinoma
3175 Succinate dehydrogenase-deficient renal cell carcinoma
3.1.7.6. AlLK-rearranged renal cell carcinomas

3152 SMARCB1-deficient renal medullary carcinoma

Multilocular cystic renal neoplasm of low malignant potential

3.2:

3.3:

3.4:

3.5:

3.6:

Metanephric tumours

3.2.0.1:  Metanephric adenoma
3.2.02: WMetanephric adenofibroma
3.2.0.3: Metanephric stromal tumour

Mixed epithelial and stromal renal tumours

3.3.0.1:
3512

Mixed epithelial and stromal tumour of the kidney
FPaediatric cystic nephroma

Renal mesenchymal tumours

3.4.1:

3.4.2:

Adult renal mesenchymal tumours

3411 Classic angiomyolipoma / PEComa of the kidney

3412 Epithelicid angiomyalipoma / epithelicid PEComa of the kidney
10.0.2.2: Renal haemangioblastoma

3.41.3;.  Juxtaglomerular cell tumour

3414 Renomedullary interstitial cell tumour

Paediatric renal mesenchymal tumours

3422 Ossifying renal tumour of infancy
3421 Congenital mesoblastic nephroma
3423 Rhabdoid tumour of the kidney
3424  Clear cell sarcoma of the kidney

Embryonal neoplasms of the kidney

3.5.1:

Nephroblastic tumours

3.5.1.1: MNephrogenic rests
3.5.1.3: Cystic partially differentiated nephroblastoma
3514 Nephroblastoma

Miscellaneous renal tumours
Germ cell tumours of the kidney

3602




WHO Classification of tumors™edition (2022)

Metanephrlc tumours
201  Metanephric adenoma
2 iL ' enofibroma
3.2.0.3 ¢ stromal tumour

Mixed epithellal and stromal renal tumours
3301 Mixed epithelial and stromal tumour of the kidney
3.5.1.2.  Paediatric cystic nephroma

Renal mesenchymal tumours

3.4.1:  Adult renal mesenchymal tumours
3411 Classic angiomyclipoma / PEComa of the kidney
3.412: Epithelioid ang oma / epithelioid PEComa of the kidney
10.0.2.2: Renal haemangicblastoma
3413 Juxtaglomerular cell tumour
3414 Renomedullary interstitial cell tumour
3.4.2: Paediatric renal mesenchymal tumours
}ssifying renal tumour of infancy
nital mesoblastic nephroma
id tumour of the kidney
3. Clear cell sarcoma of the kidney
Embryonal neoplasms of the kidney
3.9.1: Nephroblastic tumours
5.1.1:  Nephrogenic rests
"35_5_' 3 C partially differentiated nephroblastoma
3.5.1.4. Nephroblastoma

Miscellaneous renal tumours
3.6.0.2. Germ cell tumours of the kidney




WHO Classification of tumors™edition (2022)

3.2: Metanephric tumours

3.2.0.1:  Metanephric adenoma
3.2.0.2: Metanephric adenofibroma BRAFpV6OOE

3.2.0.3:  Metanephnc stromal tumour mutation

3.3: Mixed epithelial and stromal renal tumours

3.3.0.1. Mixed epithelial and stromal tumour of the kidney
3.5.1.2: Paedatnc cystic nephroma

3.4./2.2°  USSITYING renal umour of infancy
3421 Congenital mesoblastic nephroma
3423 Rhabdoid tumour of the kidney
3424 Clear cell sarcoma of the kidney

3.5: Embryonal neoplasms of the kidney

3.5.1:  Nephroblastic tumours
3.5.1.1:  Nephrogenic rests

3513 Cystic partially differentiated nephroblastoma
3.51.4. Nephroblastoma

3.6: Miscellaneous renal tumours
3.6.0.2. Germ cell tumours of the kidney



WHO Classification of tumors™edition (2022)

Metanephrlc tumours
201  Metanephric adenoma
2 iL ' enofibroma
3.2.0.3 ¢ stromal tumour

Mixed epithellal and stromal renal tumours
3301 Mixed epithelial and stromal tumour of the kidney
3.5.1.2.  Paediatric cystic nephroma

Renal mesenchymal tumours

3.4.1:  Adult renal mesenchymal tumours
3.411: _Classic angiomvolipoma  PEComa of the kidney
3.4.1.2: | Epithelicid ang oma ! epithelicid FEComa of the kidney
10.0.2.2: Renal haemangicblastoma
3413 Juxtaglomerular cell tumour
3414 Renomedullary interstitial cell tumour
3.4.2: Paediatric renal mesenchymal tumours
}ssifying renal tumour of infancy
nital mesoblastic nephroma
id tumour of the kidney
3. Clear cell sarcoma of the kidney
Embryonal neoplasms of the kidney
3.9.1: Nephroblastic tumours
5.1.1:  Nephrogenic rests
"35_5_' 3 C partially differentiated nephroblastoma
3.5.1.4. Nephroblastoma

Miscellaneous renal tumours
3.6.0.2. Germ cell tumours of the kidney




' EplthellmdAML / epithelioidPEComaf kidney

oy 2F |ft !ta[] OXYyJR:

Epithelioidmorphology without atypias no
prognostica A Ay A UOI YOS

IHC:
PAXS, cathepsinK+,HMB45MmelanA+
Rskfor malignant behavior:

X TYatypical epithelioid cells
X wmitoses/10 HPFs

)))

Atypical mitoses
Necrosis

Renal veinnvolvelvement
>70 mm

Alterations iInTP53 RB1andATRX (Mayo)*
*Gupta et al. ArchPatholLab Med2022;

doi: 10.5858/arpa.20220127-0A



WHO Classification of tumors™edition (2022)

3.0: Chapter 2: Tumours of the kidney

:  Renal cell tumours
3.1.01: Renal cell tumours: Introduction
3.1.1:  Clear cell renal tumours
3.1.1.1:  Clear cell re
31 '1 2. Multilocular cystic renal neoplasm of low malignant potential

Dni::crcync and Ghr{}m(}phObE lenal tumours
3 ( toma of the kidney
renal cell carcinoma
. O oncocytic tumours of the kidney
Collectlng duct tumours

3.1.5.1:  Collecting duct carcinoma
Other renal tumours
3131 Clear cell pa[::-illan-' renal cell tumour




3.0:

WHO Classification of tumors™edition (2022)

Chapter 2: Tumours of the kidney

3.1:  Renal cell tumours
3.1.0.1:  Renal cell tumours: Introduction
3.1.1:  Clear cell renal tumours
3.1.1.1:  Clear cell renal cell carcinoma

3.1.1.2: Multilocular cystic renal neoplasm of low malignant potential

Papillary renal tumours

3.1.2.1: Renal papillary adenoma

3122 Papillary renal cell carcinoma
Oncocytic and chromophobe renal tumours
3141 Oncocytoma of the kidney

3142 |

3143 |

Collecting duct tumours

3151 Collecting duct carcinoma

Other renal tumours

=d renal cell carcinoma
ystic renal cell carcinoma
Renal cell carcinoma NOS
Molecularly defined renal carcinomas
- TFE3-rearranged renal cell carcinomas
1al cell carcinomas
C }-mutated renal cell carcinoma
ficient renal ce rcinoma

.;.-"—"sL

.20 SMARCB1-deficient renal medullary carcinoma

UHEdsentialand desirable diagnostic

O NJA 0 f6r Mach edti@included inWHO

5th edition (morphologicliagnostic
criteria, combinedvith IHC andelevant
moleculartests).

Moleculardriven renal tumour

classificationsectionhasbeen introduced,

due to recentdi§coveries In rendbmor
genomics@ dzu Y I yve f{ 1Mo a

Tumors common to multiple organs
presented togetherd.g., neuroendocrine,
mesenchymalhematolymphoidand
melanocytic + genetic syndromes).

TNM stage for individual organs included



WHO Classification of tumors™edition (2022)

3.0: Chapter 2: Tumours of the kidney
3.1:  Renal cell tumours

3.1.0.1:  Renal cell tumours: Introduction 7 A
3.1.1: Clear cell renal tumours 2 K | u Q é y S é K
3.1.1.1.  Clear cell renal cell carcinoma
3.1.1.2: Multilocular cystic renal neoplasm of low malignant potential
Papillary renal tumours E " " 11
3121  Renal papillary adenoma XIStI n g e ntltl es
3.1.2.2:  Papillary renal cell carcinoma

Oncocytic and chromophobe renal tumours

3.1.4.1:  Oncocytoma of the kidney
3.1.42: Chromophobe renal cell carcinoma

3143 Other oncocytic tumours of the kidney Papl I I ary RCC .

Collecting duct tumours
3151 Collecting duct carcinoma

Other renal tumours NoO type 1 and type D

3.1.3.1:  Clear cell papillary renal cell tumaur
3.1.2.3:  Mucinous tubular and spindle cell carcinoma

3.1.6.1:  Tubulocystic renal cell carcinoma Type 2 InCIUded

3162 Acquired cystic disease-associated renal cell carcinoma
3163  Eosinophilic solid and cystic renal cell carcinoma _ 1
3.1.6.4. Renal cell carcinoma NOS TranS|Oca‘tlon type RCCS

Molecularly defined renal carcinomas

3.1.7.1.  TFE3-rearranged renal cell carcinomas - FHdeﬂClent RCC

3.1.7.2: TFEB-altered renal cell carcinomas

3173 ELOC (formerly TCEB1}-mutated renal cell carcinoma A A 2 A A
3.1.7.4.  Fumarate hydratase-deficient renal cell carcinoma - { 2 Y S y S g S N\J S
3.1.7.5.  Succinate dehydrogenase-deficient renal cell carcinoma

3.1.7.6: AlLK-rearranged renal cell carcinomas
3152 SMARCB1-deficient renal medullary carcinoma




Papillary renal cell carcinoma (PRCC)
t FLIAEEFNE FRSY2YF AF X By <

Subclassificationnto type 1 and 2 not 5
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Multifocality most common in PRCC
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Multiple PRCGsnhereditary PRCT

Genetics
i trisomy 7, 17
i hereditaryGMET oncogene (chr.7)




55y/o female, 4 cm, solid growth
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Q: What diagnosis do you favor for this tumor?

Translocation type RCC
Unclassified RCC
Papillary RCC

Clear cell RCC

= W N =



Biphasic (alveolesquamold) papillary RCC
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Other names:
édOncocytidow-3 NI 'R S LJF LJA f
G ¢& LIS n LI SaledbetiaINE

IHC:
GATA3+, CK7+, AMACR vimenting

FrequentKRA®nutations (early event)

Indolent

Variant vs new entity?
Al-Obaidy et al.Mod Pathol 2022;Feb 12.

doi: 10.1038/s4137922-010186.



Warthin tumor-like papillary RC
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WHO Classification of tumorsMedition (2022

3.0: Chapter 2: Tumours of the kidney

3.1: Renal cell tumours

3.1.0.1:  Renal cell tumours: Introduction

3.1.1:  Clear cell renal tumours
3111 Clear cell renal cell carcinoma
3.1.12°  Multilocular cystic renal neoplasm of low malignant potential
Papillary renal tumours
3.1.2.1.  Renal papillary adenoma e ~
3.1.2.2:  Papillary renal cell carcinoma 2 K I. U Q é y. S é K
Oncocytic and chromophobe renal tumours
3.1.41.  Oncocytoma of the kidney

3.1.42: Chromophobe renal cell carcinoma EXIStI ng e ntltleS

3.1.4.3:  Other oncocytic tumours of the kidney

Collecting duct tumours (neW or mOdIerd

3.1.51: Collecting duct carcinoma

Other renal tumours terminOIOQieS)

3.1.3.1: | Clear cell papillary renal cell tumaour

3.1.2.3:  Mucinous tubular and spindle cell carcinoma

3.1.6.1:  Tubulocystic renal cell carcinoma

3.1.6.2:  Acquired cystic disease-associated renal cell carcinoma
3163 Eosinophilic solid and cystic renal cell carcinoma
3164 Renal cell carcinoma NOS

Molecularly defined renal carcinomas

3171 |TFE3-rearranged renal cell carcinomas

3172 |TFEB-altered renal cell carcinomas

3.1.7.3:  ELOC (formerly TCEB1}-mutated renal cell carcinoma
3.1.7.4. |Fumarate hydratase-deficient renal cell carcinoma
3175 Succinate dehydrogenase-deficient renal cell carcinoma
3.1.7.6. AlLK-rearranged renal cell carcinomas

3.1.5.2; |SMARCB1-deficient renal medullary carcinoma




WHO Classification of tumors™edition (2022)

3.0:

Chapter 2: Tumours of the kidney

3.1:

Renal cell tumours

3.1.1:

3.1.2:

3.1.0.1:

Renal cell tumours: Introduction

Clear cell renal tumours

3111
3112

Clear cell renal cell carcinoma

Multilocular cystic renal neoplasm of low malignant potential

Papillary renal tumours

3121
3122

Renal papillary adenoma
Papillary renal cell carcinoma

Oncocytic and chromophobe renal tumours

3141
3142
3143

Oncocytoma of the Kidney
Chromophobe renal cell carcinoma
Other oncocytic tumours of the kidney

Collecting duct tumours

3151

Collecting duct carcinoma

Other renal tumours

3131
3125
3161
3182
3163
3.1.6.4

Clear cell papillary renal cell tumour

Mucinous tubular and spindle cell carcinoma
Tubulocystic renal cell carcinoma

Acquired cystic disease-associated renal cell carcinoma
Eaosinophilic solid and cystic renal cell carcinoma

Renal cell carcinoma NO3

Molecularly defined renal carcinomas

3171
3172
3175
3174
3175
3178
3152

TFE3-rearranged renal cell carcinomas

TFEB-altered renal cell carcinomas

ECOC Tormery TCEBT-mutated renal cell carcinoma
Fumarate hydratase-deficient renal cell carcinoma
Succinate dehydrogenase-deficient renal cell carcinoma
ALK-rearranged renal cell carcinomas
SMARCB1-deficient renal medullary carcinoma

EXisting entities
(new ormodified terminologieg
Clear cell papillary renal cell tumor

TFE3dearranged RCC,
TFERaltered RCC.:
TFEB rearranged RCC
TFEB amplified RCC

(MHfamiy translocation RCC)




MITF (TFE3/TFEB) Family TranslocaAsiocciatedRCC

TFEB altered RCC TFE3 rearranged RCC
S——————— . (Xpll t‘ranslocation)
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Chameleon TFE3-translocation RCC and How Gene
Partners Can Change Morphology: Accurate
Diagnosis Using Contemporary Modalities

Maria S. Tretiakova, MD, PhD

ASPSCR1
24%

SFPQ
21%

B ASPSCR1 B PRCC SFPQ NONO BRBM10 W MEDIS ®SLUCTL3 ®FUBP1 ®mDVL2 HEWSR1 W®SETD1B

W ZC3H4 ARID1B CLTC GRIPAP1 KAT6A = KHSAHP MATR3 BNEAT1T ®mPARP14 mTMEDS 1 U2AF2

AdvAnatPathol2022; 29(3): 131140
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Q: What diagnosis do you favor for this tumor?

Tubulocysticarcinoma with dedifferentiation
SarcomatoidRCC
FHdeficient RCC

Collecting duct carcinoma

> WP
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WHO Classification of tumors™edition (2022)

3.0: Chapter 2: Tumours of the kidney EXiSting entities

3.1: Renal cell tumours

3.1.0.1:  Renal cell tumours: Introduction Y 1 1
34.1: learcell renal tumours (new or modified terminologies)
3.1.1.1:  Clear cell renal cell carcinoma
3.1.1.2: Multilocular cystic renal neoplasm of low malignant potential
Papillary renal tumours
31.2.1:  Renal papillary adenoma 1A
3122 F"apilla?y Fr]ena\l’fcell carcinoma Fumarate hyd ratase (F H) defICIent R '
Oncocytic and chromophobe renal tumours

3141 Oncocytoma of the Kidney

3.1.4.2: Chromophobe renal cell carcinoma
3143 Other oncocytic tumours of the kidney
Collecting duct tumours

3.1.5.1: Collecting duct carcinoma
Other renal tumours

3.1.3.1:  Clear cell papillary renal cell tumour

3123 Mucinous tubular and spindle cell carcinoma

3161 Tubulocystic renal cell carcinoma

3.1.6.2:  Acquired cystic disease-associated renal cell carcinoma
3.1.6.3: Eosinophilic solid and cystic renal cell carcinoma
3.1.6.4. Renal cell carcinoma NOS

Molecularly defined renal carcinomas

3171 TFE3-rearranged renal cell carcinomas

3172 TFEB-altered renal cell carcinomas

3.1.7.3:  ELOC (formerly TCEB1)-mutated renal cell carcinoma
3.1.7.4: |Fumarate hydratase-deficient renal cell carcinoma
3.1.7.5.  >succnate dehydrogenase-deficient renal cell carcinoma
3.1.7.6. AlLK-rearranged renal cell carcinomas

3152 SMARCB1-deficient renal medullary carcinoma




Fumarate hydratase (FH) deficient RCC

Germline (arely somaticFHmutation

Multiple admixed patterns, higigrade
RCC, at least focal prominent nucleoli

Clinical and/or family history of skin
and uterineleiomyomas if associated
w/ HLRCC




FH deficient RCC
(preferred diagnostic term vs HLR&$3ociated RCC)

Compatible (identical) morphology with HLR&X¥Sociated RCC
Uncertain clinical/familyhx of skin/uterineleiomyomasand RCC
IHC(in both) = FH negative, and/or 2SC positive

Unknown genetic status at the time of case soyt



FH deficient RCl&abelled:
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40 y/o male, renal mass 9.5 cm

»
"
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A
PRI Y
“A‘J;‘fo‘.‘.’}.

Mostly cystic
1 RKSNBY

ra
pAALY

a

Solid areas

G FdzyI2ARZ
1-2.5 cm

Fibrous capsule

Perirenalfat invasion?

0 2
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Papillary and cystic/intracystic pattern




Solid and cribriform pattern




Tubulocystic pattern T prominent nucleoli (perinuclear halos)




Tubulocystic pattern T prominent nucleoli (perinuclear halos)




Fumarate hydratase (FH) deficient RCC

Normal kidne_x




FH negative / 2SC positive

"4




HereditaryleiomyomatosisRCC (HLRCC Syndrome




HLRCC Syndrome

Autosomal Dominant Fumarate hydratase (FH)

Cutaneous and uterine lelomyomas Germline mutation (1g42)

M > F: 70% lifeti ISk inati
( , 710% litetime risk) Abnormalsuccination

A 2SC

50% hysterectomy (< 35y) |
Most aggressive RCC!

p N ~ 0) "
RCC that resemblésw / /& @ & LIS o0 7g MS disease at Dx

- < “An s 0 - . .
2 NJ & O2R 2806 A v 3 30% lifetime risk of RCC




FH deficient RCC

Histomolecular entity



FHdeficient RCC
Summary

Multiple architectural patterns (at least focalprominent nucleoli)
Negative FH/positive 2SC on IHC strongly correlates with:

- FHgene alterations and features of HLR&3¥Sociated RCC

- Aggressive behaviour (often without stigmata)
Negative FH IHQyenetic testing foFHmMutations ©t + siblings)!

- Lifelong MRI survelillance (30% risk) and immediate resectior



FH deficient RCC has morphologwerlap with RMC andCDC
FH/2SC+ IHC profiles notfound in RMC and CDC!

Renal medullary carcinoma

Sieve-like/ cribriform
Reticular/ yolk sac tumor-like

Infiltrating ™
glands* :

Solid sheets, cords,

.‘ . nests* | Intracystic
| Multinodular } papillary

\ infiltrating / |
\_Papillary / Tubulocystic/

Tubular/ tubulopapillary / papillary

Collecting duct carcinoma FH-deficient RCC
Am J Surg Path@018;42: 279292




WHO Classification of tumorsMedition (2022

3.0: Chapter 2: Tumours of the kidney

3.1: Renal cell tumours

3.1.0.1:  Renal cell tumours: Introduction

3.1.1:  Clear cell renal tumours
3111 Clear cell renal cell carcinoma
3.1.12°  Multilocular cystic renal neoplasm of low malignant potential
Papillary renal tumours
3.1.2.1.  Renal papillary adenoma e ~
3.1.2.2:  Papillary renal cell carcinoma 2 K I. U Q é y. S é K
Oncocytic and chromophobe renal tumours
3.1.41.  Oncocytoma of the kidney

3.1.42: Chromophobe renal cell carcinoma EXIStI ng e ntltleS

3.1.4.3:  Other oncocytic tumours of the kidney

Collecting duct tumours (neW or mOdIerd

3.1.51: Collecting duct carcinoma

Other renal tumours terminOIOQieS)

3131 Clear cell papillary renal cell tumour

3.1.2.3:  Mucinous tubular and spindle cell carcinoma

3.1.6.1:  Tubulocystic renal cell carcinoma

3.1.6.2:  Acquired cystic disease-associated renal cell carcinoma
3163 Eosinophilic solid and cystic renal cell carcinoma
3164 Renal cell carcinoma NOS

Molecularly defined renal carcinomas

3171 TFE3-rearranged renal cell carcinomas

3172 TFEB-altered renal cell carcinomas

3.1.7.3:  ELOC (formerly TCEB1)}-mutated renal cell carcinoma
3.1.7.4:  Fumarate hydratase-deficient renal cell carcinoma
3175 Succinate dehydrogenase-deficient renal cell carcinoma
3.1.7.6. AlLK-rearranged renal cell carcinomas

3.1.5.2; |SMARCB1-deficient renal medullary carcinoma




SMARCBUNI1)deficientrenal medullary carcinoma

(RMC)
Very rare! Histology:
Some overlap with CDC:
Very aggressive high stage! Gl A3K 3INI RS I RS
| Reticular (Y Sllke)
Young patients (1-30y) Microcystic nests
Tubulartubulopapillary cords
African ancestry (AmeHisp/Brazil.) Desmoplasiginflammation
Sickle cell traitiemoglobinopathy IHC:
PAX8+
Medullary location(3/4 right kidney) INI 1neg (SMARCBIbsS)
OCT3/4+30-50%)

. : h
Genetics; hypoxia pathwayf‘l LCwm FH+/2SC
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SMARCBL1 deficient RMC
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Q: What diagnosis do you favor for this tumor?

1. Oncocytoma
2. ChromophobadRCC

3. Oncocytidumor low malignant potential,
not further specified

4. SDHdeficient RCC



Intracytoplasmic vacuoles, entrapped tubules, fluffy cytoplasm,
Iow—gradenuclel
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SDHB IHC: effective screening for SDH mutatio




Succinate dehydrogenas((SDH) deficient RCC
(WHO 2016)

1-9. Succinate dehydrogenase—deficient ¢'»

Amin M.B.

renal carcinoma Smith S.

Trpkov K.




WHO Classification of tumorsMedition (2022

3.0: Chapter 2: Tumours of the kidney

3.1: Renal cell tumours

3.1.0.1:  Renal cell tumours: Introduction

3.1.1:  Clear cell renal tumours
3111 Clear cell renal cell carcinoma
3.1.12°  Multilocular cystic renal neoplasm of low malignant potential
Papillary renal tumours
3.1.2.1.  Renal papillary adenoma e ~
3.1.2.2:  Papillary renal cell carcinoma 2 K I. U Q é y. S é K
Oncocytic and chromophobe renal tumours
3.1.41.  Oncocytoma of the kidney

3.1.42: Chromophobe renal cell carcinoma EXIStI ng e ntltleS

3.1.4.3:  Other oncocytic tumours of the kidney

Collecting duct tumours (neW or mOdIerd

3.1.51: Collecting duct carcinoma

Other renal tumours terminOIOQieS)

3131 Clear cell papillary renal cell tumour

3.1.2.3:  Mucinous tubular and spindle cell carcinoma

3.1.6.1:  Tubulocystic renal cell carcinoma

3.1.6.2:  Acquired cystic disease-associated renal cell carcinoma
3163 Eosinophilic solid and cystic renal cell carcinoma
3164 Renal cell carcinoma NOS

Molecularly defined renal carcinomas

3171 TFE3-rearranged renal cell carcinomas

3172 TFEB-altered renal cell carcinomas

3.1.7.3:  ELOC (formerly TCEB1)}-mutated renal cell carcinoma
3.1.7.4.  Fumarate hydratase-deficient renal cell carcinoma
3.1.7.5. Succinate dehydrogenase-deficient renal cell carcinoma
3.1.7.6. AlLK-rearranged renal cell carcinomas

3152 SMARCB1-deficient renal medullary carcinoma




SDH deficient RCC vs. Oncocytoma

SDH deficient| Oncocytoma
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SDH deficient RCC

Younger adults IHC:

) Gkit, panCK, CK7 = typically negative!
ocOncocytomd A | S€ U 2 2pHB negative on IHC

Solid or nested growth SDHgermline mutation (typically SDHB

. = 0 .
Morphologic clues: Most indolent, 20-30%aggressivé

- Flocculent cytoplasm .
- Intracytoplasmic vacuoles Personalor familial hx of PGL or GIST

- Low grade nuclel
- Loose stromal areas and cysts

Gill AJ et alAm JSurgPathol2014; 38: 158%02
WilliamsonSRet al. Mod Pathol2015; 28: 8Q94.

Fuchs TL et dllod Pathol2021; doi: 10.1038/s4137021-009981.
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High-grade transformation in SDH deficient RCC!!
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SDH deficienheoplasia spectrum

All are SDHB negative by IHC
= mutated mitochondrial compleX
(SDHyermlinemutations)

PHEO/PGL syndromes

SDH mutatedPGL

SDH deficient GIST

. . SDH deficient GIS
SDH deficient pltUItargdenoma Gill AJ. Histopatholog®018;72, 106116




SDH deficient RCC
Summary

Rare and unique type of RCC (60)2%)

Loss of IHC for SDHB
Dysfunction of the mitochondrial complex 2
SDH germlinenutations

Stereotypical morphology (great majority)

May dedifferentiate and metastasize



WHO Classification of tumorsedition (2022)

3.0: Chapter 2: Tumours of the kidney

3.1: Renal cell tumours

3.1.01:  Renal cell tumours: Introduction

3.1.1:  Clear cell renal tumours
3.1.1.1:  Clear cell renal cell carcinoma
3.1.1.2: Multilocular cystic renal neoplasm of low malignant potential
Papillary renal tumours
3.1.2.1.  Renal papillary adenoma
3.1.2.2:  Papillary renal cell carcinoma

V4 P aN
Oncocytic and chromophobe renal tumours 2 K I u Q é y. S é

3141 Oncocytoma of the kidney
3.1.42:  Chromophobe renal cell carcinoma

3.1.4.3:  Other oncocytic tumours of the kidney —V NOVG' entltles

Collecting duct tumours

3151 Collecting duct carcinoma (Or preV|OUSIy prOV|S|0na|

Other renal tumours

3.1.3.1:  Clear cell papillary renal cell tumour

3123 Mucinous tubular and spindle cell carcinoma

3161 Tubulocystic renal call carcinoma

3.1.6.2: _Acquired cystic disease-associated renal cell carcinoma
3.1.68.3: | Ecsinophilic solid and cystic renal cell carcinoma |
3164 Renal cell carcinoma NOS

Molecularly defined renal carcinomas

3.1.7.1.  TFE3-rearranged renal cell carcinomas

3.1.7.2:  TFEB-altered renal cell carcinomas

3173  ELOC (formerly TCEB1}-mutated renal cell carcinoma
3.1.7.4.  Fumarate hydratase-deficient renal cell carcinoma
3.1.7.5 Succinate dehydrogenase-deficient renal cell carcinoma
3176 | AlLK-rearranged renal cell carcinomas |

3152  SMARCB1-deficient renal medullary carcinoma




53 y/o female, 6cm (mostly) cystic mass
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