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20-0801: eosinophilic solid and cystic renal cell carcinoma (kidney/GU patholog
20-0802: SDHnutated renal cell carcinoma (kidney/GU pathology)

20-0803: intraosseous hibernoma (bone/BST pathology)

20-0804: astrocytoma, IDH1 mutartiMPACINOW Grade 4
(brain/neuropathology)

20-0805: endolymphatic sac tumor (mastoid/H&N pathology)

20-0806: neuroendocrine tumor grade 2 (arytenoid/H&N pathology)
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features (bladder/GU pathology)

20-0808: malakoplakia (bladder/GU pathology)
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20-0801

Iny JhurfChristine Louie; Palo Alt&vA
49-yearold F with 3cm renal mass.


















Eosinophilic solid and cystic renal cell
carcinoma (ESC RCC): Case Summary

AClinical history: 49 female with 3 cm exophytic left upper pole renal mass,
stable in size since 12/2015

AGross: 2.6 cm homogenous, pdida, wellcircumscribed tumor contained 3
cysts (0.30.5 cm)

AMicro:

A Architecture:
A Eosinophilic cells arranged in nests and tubular architecture
A Variably sized cystic spaces

A Cytology:
A Moderate eosinophilic cytoplasm with coarse cytoplasmic granules
A Some with perinuclear halos/clearing

ADifferential dx: chromophobe RCC (CK7/CD117+), oncocytoma (CD117+)

AIHC:
A Positive: CK20 (patchy), CK7 (rare)
ANegative: CAIX, CD117, cathepsin K
A Retained: SDHB and FH



ESC RCC: Clinical

AOccurs predominantly in female individuals, associated with tuberous
sclerosis complex (T3C)

AMedian age: 55 years (30
Alncidence: 0.2% (2 in 1000) (likely underestimate)
AClinical course: indolent, but has metastatic potential (2 of 60¢ 3%)

Figure 2. Metastatic renal cell carcinoma. Solid nodules of the eosi-
nophilic solid and cystic (ESC) renal cell carcinoma were present in
a hilar lymph node.
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ESC RCC: Gross

A Median size: 3.1 cm (1::23.5 cm); 80% < 5 cm
A Mixed solid & cystic (macroscopic or microscopic)



ESC RCC: Micro, Architecture




ESC RCC: Micro, Cytologic Features







ESC RCC: Micro, Variations

chromophobelike morphology

papillary arrangement
clear cell change



ESC RCC: IHC

CK20 positive CK7 negative
D R e 8 il s e >
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ESC RCC.: Differential Diagnosis

A Other renal tumors w/eosinophilic cytoplasm
AOncocytoma (CK2D
Aeosinophilic variant of chromophobe RCC (CD117+,-CERF++)
A SDHdeficient RCC (SDHB loss)
AMIT translocationtype RCC (TFE3)
Aepithelioid AML (PAX8 neg)

A Other common RCCs

AClear cell RCC, high grade (GK@8&7+ cystic epithelium, CA9 strong
membranous, delicate vascular pattern)

A Oncocytigapillary RCC, with solid pattern (CK@K7+)

Characteristic features of ESC R@€other renal neoplasms):
A cytoplasmic stippling
Astriking female predominance



TABLE 3. Key Features and Immunostains Helpful in Distinguishing ESC RCC From Other Renal Tumors

Diagnosis Key Distinguishing Features IHC
ESC RCC Female individuals, solid and cystic growth, voluminous eosinophilic ~ CK20' /CK77, CDI1177, PAX8", PanCK ",
cytoplasm, granular cytoplasmic stippling, usually low stage HMB45™, CA9™ (no membranous reactivity)

Chromophobe RCC,

eosinophilic
Oncocytoma
Epithelioid

angiomyolipoma

Papillary RCC,
oncocytic

Clear cell RCC,
eosinophilic
morphology

Mi'l translocation
RCC

SDH-deficient RCC

Solid and uniform architecture, irregular nuclear membranes, perinuclear CDI117 ", CK7 ", CK20~
halos

Uniform cytology, lacks macrocysts CDI117", CK7 =", CK20~

Epithelioid cells that may be pleomorphic, lacks macrocysts PAXS™, HMB45 ", PanCK ~, CK7~, CK20~
Papillary formations (at least focal), uniform cytology CK7', CK20™

Focal clear cell areas, delicate vasculature, may contain macrocysts CA9", CK20~

Large cells with clear (or cosinophilic) morphology, focal papillary and TFE3 ", TFEB', HMB45 ", PanCK ™
nested growth, lack cysts (usually)

Lacks macrocysts, uniform low-grade oncocytic cells with flocculent to CD117~, SDHB~, SDHA ', CK20~
densely eosinophilic cytoplasmic vacuoles
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‘IGURE 3. Typical immunophenotypic features of eosinophilic, solid and cystic solid RCC. A, Nuclear PAX8 reactivity. B, Patchy
'ytoplasmic AMACR staining. C, Diffuse or (D) patchy CK20 immunoreactivity. No staining with (E) CK7 or (F) CD117.



ESC RCC: Molecular Karyotyping
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FIGURE 5. A, Molecular karyotyping profiles of eosinophilic solid and cystic renal cell carcinoma (ESC RCC) demonstrated frequent
genomic alterations consisting of copy number gains on chromosomes 7 and 16 and copy number losses on chromosome X (blue = copy
number gains; red =copy number loses). B, The corresponding idiogram shows the copy number-altered chromosomal regions.



ESC RCC: Molecular

TABLE 1. Copy Number Alterations in ESC RCC

No.
No.  Frequeney  Selected
Chromosomes Cytoband Genes  (%)* Genes Selected Genes?
Gain
7 p2l.2- 1995 42-50 42 HIPK2, TRIM24, CARDI!I, BRAF, EZH2 CASP2, STYXLI, SERPINEI, CLDN3,
q36.2 CDK6, AKAPY, ELN. CLIP2, ABCBI. PIK3CG, RACI, PPPIR3A, PPPIRYA,
SMO, KIAA1549, PDGFA, PILRB, PMS2, CREB3L2, FLNC, RHEB, LMTK2,
BHLHAIS, UBE2H, BAIAP2LI, TECPRI. KLHDC10, ZC3HCI, MOSPD3,
GRMS, SBDS, YWHAG, EPHB6, MET, STAG3, ETVI, HIPI
R qlay 7 33 3 RBL LPARG RCBIRY
| 16 pl3.3- 1218 367 16 PHLPP2, WWOX, CYLD, HERPUDI, NQOI1, BCAR1, ADAMTSIS, TSC2, MLSTS, |
Q3.1 PDPRI. RBFONI. CDHI, CREBBP, SIAHT. CDHIT, CBFB
19 19p12 192 33 2 ZNF486, MIR1270
Loss
2 gl1.23 112 i3 1 GSTTI
X pll.2l S6 42 5 RRAGHB, SPIN2B, SPIN2A, FAAH2, ZXDB
LOH
9 q2l.1- 358 i3 3 NTRK2, GNAQ, SYK
19
9 q33l 34 33 1 TLR4
Il pll.2- 209 i3 | DDRB2
111
16 pl12- 461 75 1 FUS
11.1
X qll.1- 173 75 5 AR, MSN, FOXO4, NONO, ERCC6L
13.1
X ql3.1- 272 33 - XIST. FOX04, NONO. ERCC6L
21.1

*Frequency or (requency ranges of copy number alieration in evaluated cases
tSelected genes based on their redevance to blologeal pathways

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

Enrichment Score Pathway Term Genes F FDR (%)
259 Regulavon of TOR signaling pathway AKTISI, MLSTS, TSC1, TSC2 < 0.001 0.7
15.6 Tyrosine-specific protein kinase AXL. TEK, EGFR, INSR, MET, NTRK2, ROR2, SYK < (L001 < 0,001
15.1 Cell cycle control CCNEIL, CDK6, CDKN2A, CDKN2B, RBI < 0.001 04
14.98 Smoothened signaling pathway GLI3, HIPK2, PTCHI, SMO 0.002 3.76
92 Induction of apoptosis by mtracellular signals BCL3, BBC3, BAX, JAK2, ABLI, HIPK2, XPA < 0.001 0.17

FDR indicates false-discovery rate




Summary: ESC RCC

ARare renal neoplasm predominantly found in females
ASolid & (micro)cystic; characteristic cytoplasmic stippling
ACK20+/CK7

Alndolent clinical behavior with metastatic potential
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20-0802

Cornelia Ding/JefBimkdEmily ChanUCSF
30-yearold F with 12cm left renal mass.
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Patient history

A2012: presented with abdominal pain; a kidney
mass was found by ultrasound. Loss of follow up
due to difficult access to care.

A2020:




Differential diagnosis

AHybrid oncocytic tumor of the Bi#loggDube
syndrome

ASuccinate dehydrogenase deficient RCC
AClear cell RCC, granular variant
AChromophobe RCC, eosinophilic variant
ATuberous sclerosis associate@€C

Li Yet al. Histopathology 2018 Mar;72(4):58800.doi: 10.1111/his.13395.
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SDHdeficient RCC

/ » %8 B Definition: loss of IHC
§® ° ) expression of SDHBo sk, 206
" .

s Y8 - Histologyfeatures:

.. ® . o " AEosinophilic and flocculent
o~ ¢ _.« s Cytoplasm

o “«* | AUsually low grade nuclei
Mg G % AcClear vacuoles

®w . = _ " . AEntrapped tubules
- ASolid architecture

R “ ® |HCCD117 PAX8+ CA-X
' often CK7andAE1/AE3

- “ ModernPathology2015;28:80.94
Hlstopathologﬂq 19; 74(1):3859



SDHB stain, 40X

normal Tumor:SDHB retained?

Abclone:21A11AE7Abcan), incubation: 15nins concentration 1:200; Pretreatment20 min in ER2(9.0 pH)



Clinical Cancer
Genomics Laboratory

tumor ;
R DOGQPDDD
) UCSF500 Gene Panel Final Report

: S5 v ey
Pathogenic or Likely Pathogenic SOMATIC ALTERATIONS
TRANSCRIPT | CLASSIFICATION | READS | MUTANT
D ALLELE
FREQUENCY

VARIANT
507 81%

NM_003000.2 | Pathogenic

SDHB p.R242H homozygosity, resulting from a germline mutation accompanied by somatic copy-

neutral loss of heterozgosity of chromosome 1
‘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 vanant 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

MUTANT ALLELE
FREQUENCY
(Normal/Tumor)

Pathogenic or Likely Pathogenic ALTERATIONS IN THE NORMAL SAMPLE’

CLASSIFICATION READS

TRANSCRIPT ID
(Normal/Tumor)

VARIANT
48%/81%

486/507

NM_003000.2 Pathogenic

SDHB p.R242H (c.725G>A, p.Arg242His)
*Alterations in the normal sample are reported for cancer-related genes if classified as pathogenic or likely pathogenic in ClinVar and confirmed by a CCGL molecular pathologist/geneticsst. For variants not classified
in ClinVar, truncating or splice-site variants in well-established tumor suppressor genes are reporied if present in <1% of 1000g or esp6500 datasets. Alterations in the normal samples are imited o single nucleotide

variants and small indels in gene coding regions. Carrer status is not reported for variants not strongly related to cancer



SDH complex

AMitochondrial Complex I N

Aln SDHdeficient RCC, it is e - =
most commonly a e SDHD Fgy™
mutation iINnSDHB B e
Mutation in any of the PR— Nogess
subunit could makéhe
entire complexunstable.

ASDHB IPOX stain is used as .
a screening and diagnostic

I ByJohnhfstat English WikipediaTransferred fromen.wikipediato Commons.,
tOO Public Domain, https://commons.wikimedia.org/w/index.php?curid=2287606

uuuuuu te Fumarate

WHO classification aiumoursof the Urinary System and Male
Genital organs, 2016

Gill AJPachteNS, Clarkson A, et &.Engld Med 2011 Mar
3;364(9)885-6



SDHdeficient RCC

A Most commonly present in young adulthood (median age: 38 y/0)
A Strongly familial

A Great majority occurs in the setting of germline mutation in one
of the SDH genes and a doublg inactivation.

A Majority of the tumors are confined to the kidney, often without
causing any symptom.

AAIr?_gsétBnever harbor mutations MHL PIKSCAAKT MTORMET,
or

A 75% of SDideficient RCC are lograde with favorable prognosis
(11% metastatic rate)

A Less favorable features: sarcomatoid change, high nuclear grade,
coagulative necrosis (70% metastatic rate)

A ~30% of patients develop bilateral or multifocal renal tumor
P

WHOclassification offumoursof the Urinary System and Male Genital organs, 2016



Germline SDH deficiency predispose the
patient to other neoplasms.

AMutation in SDH complex is associated with GIST,
familial paraganglioma syndromes (P&l)land
pheochromocytoma in the family

A longterm patient surveillance

A geneticcounselling and investigation of family
membersindicated.

OMIM 185470: SDHB
WHOclassification offumoursof the Urinary System and Male Genital organs, 2016



CASE REPORT Open Access

Positive/retained SDHB immunostaining in m@
renal cell carcinomas associated to .
germline SDHB-deficiency: case report

Marina Ugarte-Camara'", Raul Fernandez-Prado”"'(®, Isabel Lorda®, Gabriela Rossello?, Carmen Gonzalez-Enguita®,
Pablo Cannata-Ortiz’" and Alberto Ortiz”'

SDHR:.166_170deb.Pro56Tyrfs*5

DiagnPathol 2019 15:14(1):42



A Clinicopathologic and Molecular Analysis of Fumarate
Hydratase-deficient Renal Cell Carcinoma in 32 Patients

Hubert D. Lau, MD,* Emily Chan, MD, PhD,7 Alice C. Fan, MD,}
Christian A. Kunder, MD, PhD,§ Sean R. Williamson, MD,|| Ming Zhou, MD, PhD,q
Muhammad T. Idreess, MD,# Fiona M. Maclean, MBBS,** 11 Anthony J. Gill MD,}}s$|l
and Chia-Sui Kao, MD§

FH stain: 1:200@ilution, clone d1.3; Santa Crugiotechnology

Lau HD et al. Am J Surg Pathol. 2020 Jan;44(1):98-110. PMID: 31524643.



Summary

ARenal tumor witheosinophilicand flocculent
cytoplasm,ntracytoplasmicosacuoles, solid growth
pattern, and entrapped tubules young patientg
consider SDideficient RCC in the differential
diagnosis.

APerformIHC staining for SDHB the block with
both normal kidney parenchyma and the tumor,
Interpret with caution.

Alf IHC inconclusive and morphology compatible
with SDHdeficient RCC, consider molecular testing.



20-0803
scanned slide available!

Natalie Patel; El Camindospital

80-yearold M with h/o sciatica, found to have
sclerotic lumbar bone lesions in L2 and L3. Bone
biopsy performed.

































Differential diagnosis

AMetastatic carcinoma
ANormal/missed the lesion
ALymphoma

ASerous atrophy
AHibernoma
ALipoblastdipomatous lesion



Spinal stenosis and bilateral sciatica
L2- 1.7cm sclerotic bone lesion with intralesional fatDDX: atypical
hemangioma cannot exclude metastasis



Negative stains

AAE1/AE3
ACD68
ACK5






Hibernoma

AHibernoma = benign lipomatous tumor composed of the brown fat

ABrown fat in adults:
A Found in the upper trunk, paravertebral space and around major arteries
A Role in thermoregulation, development of obesity and insulin sensitivity

ASofttissue hibernoma: found in the subcutaneous and muscle tissue
of the hips and the upper trunk



Intraosseous hibernoma

ARare approx. 33ases in the literature

A On imaging mimics: metastatic carcinoma, hemangioma, bone
Island, or benign notochordal lesion

AAxial skeleton (thoracic lumbar VB, sacrum)
AMusculoskeletal pain (bulged disc, spinal stenosis) or asymptomatic
AM=F



.nv‘l]rl’ulurv.; nhy. (D) Id hyperr y 1" }
£y } WWraphy scan (wrow)



Histology

ALarge polygonal cells w/ multivacuolated
cytoplasm and centrally located nuclei

ASheets/clusters/single celistermingled with
fatty and hematopoietic marrow elements

ABland (no atypia or mitotic figures)
ASmall medium sizedessels withirthe lesion

AReplaces marrow space between the bony |

trabeculaew/o destroying the bone

AMild hypertrophy and sclerosis of bony
trabeculae

AMimic: Lipoblasts or foamy histiocytes



Summary

ABenign lesion resulting in pain or found on routine imaging

AUnclear if these are resting cells or a true neoplastic lesion

ABe aware of this entity to avoid misdiagnosis

AGenerally only need analgesics, in few cases radiofrequency ablation



References
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A2.Myslickj F.A., Rosenberg, A.Ehaitowitz |. andSubhawongT.K., 2019.
Intraosseous Hibernoma: Five Cases and a Review of the Literidureal
of computer assisted tomograp/¥3(5), pp.793798.

A3. AlHmada Y., Schaefer, .M. and Fletcher, C.D., 2018. Hibernoma mimicking
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A4.Vlychoy M., Teh J., Whitwell, D. anfthanasoy N.A., 2016. Intraosseous
hibernoma: a rare adipocytic borieamour. Skeletal radiology45(11),
pPp.156515609.

A5. Bai, SMies, C., Stephenson, J. and Zhang, P.J., 2013. Intraosseous
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20-0804

Hannes VogelStanford

29%-yearold M with recurrent temporal lobe tumor 6 years

after original resection, now with contrast enhancement.

2014: IDH R132H wild type, p53 mutant, WHO grade Il
astrocytoma.



August 2020 South Bay Pathology
Case submitted by Hannes Vogel

History: 29 year old man with recurrent temporal lobe tumor 6 years after original resection, now with
contrast enhancement

2014: IDH R132H wild type, p53 mutant, WHO grade Il astrocytd
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2020







Further workup:

STAMP: Positive for IDH R132L mutation @osltive for TP53 P190L mutation



Astrocytomas Mixed Histology
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dMPACT-NOW update 5: recommended grading criteria
and terminologies for IDH-mutant astrocytomas

Daniel 1 Brat' - Kenneth Aldape” d Colman’ - D £ * - Gregory N. Fulller® -
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Table 1 IDH-mustant astrocytomas

Astrocyioma. IDH-nmmant_ grade 2
A diffusely infiltrative astrocytic ghoma with an JDHT or IDH2
mutation that is well differentiated and lacks histologic features of
amaplasia Mitotic activity is not desected oc low™. Microvascular
proliferation. necrosis and CDEN2A/B bomozygous deletions are

absen
Astrocytoma. IDH-mutant. grade 3
Ammﬂmgmmmlbﬂlum
mutation that exhubits focal or disp P and displays

A diffusely infiltrative astrocytic ghoma with an IDHT or IDH2
mutation that exhibits microvascular prolfiferation or aecrosis or
CDKN2A/B bomozygoes deiction or any combinabion of these
features




Phenopathreport

FLUORESCENCE IN SITU HYBRIDIZATION (FISH) REPORY

INTERPRETATION:
Stanford University Medical Center SHS-20-11712,C2
Brain tumor, resection: Glial neoplasm; pesitive for homozygous deletion of p15 by FISH

COMMENTS

Published studies suggest that dedetion of the COKN2A gene, Le., homozygous loss of pl6, as determined by FISH, is
associated with shortened overall survival in grade | - I astrocytomas (Rews GF et al_, J Neuropath Exp Neurol 74:442.52,
2015).



Diagnosis:

Astrocytoma, IDH1 mutant)MPACINOW Grade 4
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LizTreynor, WashingtonHospital

68-yearold M with hearing loss and pulsatile tinnitus.
_ Leftear/mastoid mass biopsyRadiology:
OK2f SauSluzYl ®© [/ fgh4/diséxkeft Y N


















