23-0401:
23-0402:
23-0403:

path)

23-0404:
23-0405:
23-0406:

features

23-0407:
23-0408:

APRIL 2023 DIAGNOSIS LIST

malignant sarcomatoid neoplasm (bladder; GU path)
epithelioid angiomyolipoma (kidney; GU path)
HSV syringitis with CD30+ lymphoid infiltrate (slenmpathand ID

vasitis nodosgestis; GU path)
rectal tonsil (large bowdigmepath
Intrahepatic cholangiocarcinoma with ductal plate malformatika

myelokathexis (bone marrowemepath
artifactual cystic spaces in TURP (prostate; GU path)



23-0401

Ingold Huang/Emily Chan; UCSF

80ish M with remote h/o prostatic adenocarcinoma

treated with radiation and androgen deprivation therapy.

Now undergoes radical cystoprostatectomy for 12cm
urinary bladder mass.



Urinary bladder,
full-thickness
Cross section
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Urinary Bladder Mass: Summary Slides

Ingold Huang/Emily Chan; UCSF

A 80ish M, remote prostatic adenocarcinoma, treated with
radiation and androgen deprivation therapy

A Now 12 cm urinary bladder mass radicalcystoprostatectomy



Notes on H&E findings

1. No involvement of urothelium by tumor after extensive sampling.

2. No evidence of tumor invasion from outside the urinary bladder.
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Differential diagnosis & considerations

Urothelial carcinoma with extensisarcomatoidvariant
histology and heterologous elements (osteosarcoma and
chondrosarcoma)i.g., carcinosarcomasarcomatoid
carcinoma)

Sarcoma
A Primary/de novo versus radiation induced??

Sarcomatoidransformation of prostate cancer.€., s
carcinosarcomgsarcomatoidcarcinoma)

Metastasis

Urethra

Prostate gland



Pan keratin

GATA3

Other negative IHC

Ap40
ACAMS5.2
ACK7
ACK20
ANKX3.1
APSA
AS100
ACD34
AERG
ADesmin




Signed out as:
Malignantsarcomatoicneoplasm; see comment

Submitted sample of tumor for
UCSF500 nexgen sequencing



Comparison of molecular alterations

Urothelial carcinomas RadlatIOHaSSQCIateC!
secondary malignancies

ATERPromoter (85%)* AHigh rate of deletions
ATP53(49%) (espsmall deletions)

ACDKN2ACNA 47%) ABalanced |nverS|ons_
ALow overall rate of single

AKMT2D/ MLLZ27%) nucleotide variants

AARID1A25%) AHigh numbers of

APIK3CA20%) segmental copy gains and
losses involving many
chromosomes

*(% mutated or copy number alteration)

LiuFrontimmun2023; TCGAature2014; RobertsorCell2017;BehjatiNat ComnR2016



Comparison of molecular alterations

Urothelial carcinomas Radiationassociated
secondary malignancies
ATERTPromoter AHigh rate of deletions
ATP53 (espsmall deletions)
ACDKN2A ABalanced inversions
ALow overall rate of single

AKMT2D/MLL2 nucleotide variants
AARID1A AHigh numbers of
APIK3CA segmental copy gains and

losses involving many

\ chromosomes

Seen In this case



Sarcomatoidnd urothelial components from the
same musclenvasive bladder cancer shared
truncal somatic mutations

Urothelial VAF (%)

Sarcomatoid VAF (%)

80
701
601
501
401
301
201
101

10
20
30
40
50
60

M Other genes - coding
Silent mutations

Ly

Case1 Case2

Case3 Case4d

!

M i

Case1

Uusw™

TERT Upstream .-.

KMT2D Frameshift p.P4723fs [ I} Il

TP53 Missense p.G266E .-.
P53 Missense p.E271K |||

CCND1 Missense p.c38S ||}
RXRA Intronic -

CCNE1 Intronic .

RB1 Missense p.0571H [}
ATM Missense p.0985H [}
PIK3R1 Missense p.L30F [J]
™NIP 5-UTR [l

Tsc2 Missense p.F479L [}
KMT2D Stopgain p.R4904X [}
FGFR3 Missense p.E588K .
KMT2D Intronic [JJj

™mnrs-UTR - IR

ercc2 synonymous p.R592R [

Case2
USsSM™M

TERT Upstream --.
ctne1 3-UTR [N

kbmeA stopgain p.Q555X || I
ERBB3 Missense p.0297Y [}l

TP53 Missense p.R248W ..
NRAS Downstream .-
ERBB2 Missense p.Q570H ]Il
kmT2D Missense p.R5179C | Il
ecFR3-UTR [}
RXRA Intronic .
EP300 Frameshift p.L1618fs [
EGFR Intronic .
term13-UTR [l

Genitschuro Oncok019



PATHOGENIC AND LIKELY PATHOGENIC ALTERATIONS

VARIANT TRANSCRIPT ID CLASSIFICATION READS MUTANT ALLELE
FREQUENCY

CDKN2B,CDKN2A homozygous/biallelic deletion All Pathogenic N/A N/A
KMT2C p.P1838fs NM_170606.2 Pathogenic 1270 53%
KMT2C p.Q1764* NM_170606.2 Pathogenic 941 30%
KMT2D p.L3818fs NM_003482.3 Pathogenic 1705 33%
PIK3CA p.E542K NM_006218.2 Pathogenic 733 33%
PTEN p.Q171* NM_000314.4 Pathogenic 153 72%
TERT c.-124C>T NM_198253.2 Pathogenic 700 59%
ARHGAP35 p.Q1482fs NM_004491.4 Likely Pathogenic 880 89%
FBXW7 p.R479G NM_033632.3 Likely Pathogenic 635 45%

'Reads' indicates the number of unique DNA molecules sequenced. 'Mutant Allele Frequency' indicates the percentage of the reads with the respective 'Variant' and is affected by the degree of normal cell
contamination of the sample and whether the variant is fully clonal or subclonal. 'Pathogenic' and ‘'Likely Pathogenic' classifications are based on CCGL molecular pathologist/geneticist interpretation of data from
somatic and germline databases and published literature. Variants classified as 'Possibly Pathogenic' have unknown significance but occur in genes or molecular pathways known to be recurrently altered in the tumor

type.

2 of 86 tested microsatellites (2.33%) were found to be unstable. This is interpreted as Microsatellite Stable (MSS).

Assessment of microsatellite instability (MSI) by percentage of unstable sites:
<20%: MSI absent (MSS) | 20-30%: MSI equivocal | >30%: MSI present (MSI-High)

UCSF500 tumor mutation burden: 16.5 mutations/Mb



UCSF500 Report Interpretation:

Molecular signature of this tumor favors a
urothelial carcinoma or carcinosarcoma
over a radiatioAnduced sarcoma




Treatment strategies: urothelial carcinoma vs sarcoma

A Different chemotherapy agents
A Adjuvant radiation considerations



Take home points

AConsider in the differential diagnosis of a
sarcomatoicneoplasm in the urinary bladder:
AUrothelial carcinoma witlsarcomatoiddifferentiation
APrimary sarcoma
ARadiationinduced sarcoma (tix of radiation)

AMolecular studies may provide evidence to suggest
a primary site of origin or whether a tumor may be
secondary to ionizing radiation
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23-0402

Andrew Xiao/Emily Chan; UCSF
50ish F with 12.5cm left inferior pole renal mass.
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Microscopic features

ACarcinomdike areas

APapillary architecture:
A Epithelioid
cellscontaining

abundanteosinophilic |
cytoplasm

A Prominent cherryred
nucleol



Microscopic features

AEpithelioid and plump
spindle cells in diffuse
growth

AlIntranuclear inclusions




Differential Diagnosis

ARenal cell carcinoma witarcomatoidfeatures
A Fumarate hydrataseeficient
AMITFaltered TFE3or TFERaltered)
A Eosinophilic and vacuolated
A ALKrearranged
A Succinate dehydrogenasieficient
A Chromophobe
A Clear cell

AEpithelioid angiomyolipoma

AUrothelial carcinoma with extensiwarcomatoid
differentiation

AMelanoma



Stains In solid/spindled &
papillary areas

ANegative  ARetained
APanKeratin ~ AFumarate hydratase
APAX8 ASuccinate dehydrogenasepanKeratm
ACK7 AINI1
ACD10 ‘
ACAIX
ATFES3
AALK

Fumarate hydratase



Stains In solid/spindled &
papillary areas

APositive e w A
AMelan A Sl
AHMB45 AL L A
ASMA Melan A
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Diagnosis

AEpithelioid angiomyolipoma (EAML)
AAlso known as: epithelioiBEComaf the kidney



EAML

AMesenchymal tumor thought to originate from perivascular
epithelioid cells with predominant epithelioid features
A Closely related to usual AML

A Associated with alterations in Tuberous Sclerosis Complex genes
(TSC1 & TSC2)

A Variable cutoff for percent epithelioid histology, most studies
usingx T-80%

ATwo histologic patterns:

A Cells arranged as cohesive nests, broad alveoli, and sheets
separated by thin vascular septa
A Unusual featurePapillary architecture

A Plump spindled and epithelioid cells arranged in diffuse sheets with
less prominent vascularity



EAML

AIHC stains:

APositive
A Melanocytic markers (HMB4BelanA
A Smooth musclenarkers (may be focal)
A CathepsinK
A CD68

ANegative

A Epithelial markers
A PAX8

AMay have malignant potential



UCSF 500 Next Generation
Sequencing

PATHOGENIC AND LIKELY PATHOGENIC ALTERATIONS

VARIANT TRANSCRIPT ID CLASSIFICATION READS MUTANT ALLELE
FREQUENCY

TERT promoter rearrangement NM_ 1982532 Pathogenic 191 N/A

TSC2 p 113571 NM_000548 3 Pathogenic

TSC2 p.G15771s NM_000548 3 Pathogenic

contamination of the sample and whether the vanant s fully clona or subcional. Pathogenc’ and Likely Fathogenc classfications are based on CCGL molecutar pathologstigenstcist interpretation of data from
3omatc and germine databases and published Iterature. Varants dassfied as Possibly Pathogenc’ have unknown signfcance but occur m genes or molecular pathways known to be recurmently altersd in the tumor

type

0 of 84 tested microsatellites (0.00%) were found to be unstable. This is interpreted as Microsatellite Stable (MSS).

Assessment of microsatelite instability (MSIH) by percentage of unstable saes
<20%: MS| absent (MSS) | 20-30%: MS! equivocal | >30%: MS) present (MSI-Hgh)

UCSF500 tumor mutation burden: 8.9 mutations/Mb

Tumor-only sequencing of this malignant epithelioid neoplasm demonstrates two inactivating frameshift mutations in TSC2. Also identified is a

structural rearrangement Involving the TERT promoter

Copy number analysis reveals chromosome 1p 1oss, 2 10ss, 4q loss, 6q loss with interstitial 6q gain, 7p gain, 8p loss, 16q loss, 17p loss, 19
loss, 22q loss. Also identified is copy neutral loss of heterozygosity of chromosome 5

TSC2 has been reporied to be altered in Kidney neoplasms including unciassified renal cell carcinomas (Ref. 1), papillary renal cell carcinomas
(Ref. 2) renal cell carcinomas with eosinophilic and vacuolated cytoplasm (RCC-EVC) (Ref. 3), as well as renal angiomyolipoma (Ref. 7-

8). Structural rearrangement involving the TERT promoter has been shown to result in increased transcrption due to acquisition of an enhancer
element (Ref. 4-5). TERT promoter mutations are identified in vanous cancer types, including in renal neoplasms (Ref. 6)



Malignant Potential

AMalignancy criteria Ot
Ax70% atypical o
epithelioid cells

A %2 mitoses/10HPF |
0 kmitosis/mmz2)

A Atypical mitotic figures
ANecrosis

BrimoF, Robinson B, Guo C, Zhou M, Latour M, Epstein JI. Renal epithelioid angiomyolipoma with atypia: a series
of 40 cases with emphasis on clinicopathologic prognostic indicators of malignancy. AnPat8ar@010
May;34(5):71522. doi: 10.1097/PAS.0b013e3181d90370. PMID: 20410812.



Take Home Points

AConsider an EAML when you see a tumor with
carcinomalike and spindle cellke morphology

ARare papillary architecture can be seen
AMimics renal cell carcinoma

AUseful IHC includes positive HMB#&lanA SMA,
CathepsinKand negative PAX8

AAssess for malignant potential



23-0403

Hubert Lau; VA Palo Alto

80ish M with h/o melanoma and several narelanoma skin cancers
presents with 3cm pink plaque with overlying scale and hemorrhagic
crust in postauricular area for2 months. The lesion is tender and
growing. ClinicaDDx SCC, less likely AK, trauma.
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Differential diagnosis of CD30+ cutaneous
Infiltrate

APrimary cutaneous CD30+ T cell lymphoproliferative disorder
A Lymphomatoidoapulosis
APrimary cutaneous anaplastic large cell lymphoma

AMycosis fungoideSézarysyndrome in transformation

ASecondary involvement by lymphoma with CD30+ cells, such as
systemic anaplastic large cell lymphoma, Hodgkin lymphoma, adult T
cell ymphoma/leukemia, others

AReactive conditions



Large CD3positive cells in reactive infiltrates
of the skin

ALarge CD3fositive cells are not exclusive to malignancy

AAlso reported in:
AViral infection, including EBV, HPV, HSV/VZV, Molluscum contagiosum,
parapoxviruo YA £ {1 SNXQa Yy 2Rdzf Sv
A Other infectious causes, including syphilis, mycobacteria, and leishmaniasis
A Arthropod bite, scabies
ADrug reaction
A Other various inflammatory conditions (gold acupuncture, scar following
excision, etc.)
AThey can be seen in clusters and as single cells with membranous anc
Golgi CD30 positivity, mimicking malignancy



23-0404

Ankur Sangoi; El Camino Hospital

70ish M presenting with right testicular pain, epididymal mass excision
submitted.
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