South Bay
Pathology
Society
December 2025




South Bay
Pathology

Society
December 202




Disclosures
December 1, 2025

Dr. G. Charville has disclosed a financial relationship with Cartography Biosciences (consultant). Dr. D. Twa has
disclosed a financial relationship with Brisdyers-Squibb (grant). Dr. Y. Chen has disclosed a financial
relationship with Astra Zeneca (honorarium). South Bay Pathology Society has determined that none of these
relationships are relevant to the clinical diagnostic cases being discussed; all relationships are therefore
mitigated. The activity planners and faculty listed below have no relevant financial relationship(s) to disclose
with ineligible companies whose primary business is producing, marketing, seliseg]ling, or distributing

healthcare products used by or on patients.

Presenters/Faculty: Activity Planners/Moderator:
Ade Adeniyi, MD Kristin Jensen, MD
Emily Chan, MD Megan Troxell, MD, PhD
Kelly Ernst, MD Dave Bingham, MD

Greg Rumore, MD

Cansu Karakas, MD
Christine Heisen, MD
Xiaohua Qian, MD
HamidehDoozandehMD
George de Castro, MD
AnjanaaVijayanarayanaViD
Margarita Munoz de Toro, MD
Hubert Lau, MD

Ryanne Brown, MD



251201

Adebola Adeniyi, Jodi Gedallovich , Emily Chan, Kelly Ernst; Stanford

/0s yeatold man with bilateral stones and cysts, now with a 4.2 cm
right kidneymidpolenodule, protruding into and abutting the renal
sinus without invasion of the main renal vein on the IVC, previously
corresponding to a simple cyst. FNA was performed.



























DIAGNOSIS?




Renal Cell Carcinoma?



Right Partial Nephrectomy Resection
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Nephrogenic Adenoma (NA)

ABenign lesion of the genitourinary tract thought to arise from
exfoliated renal tubular cells often in the setting of prior injury

AMale adults are the most common demographic

ACauses nonspecific symptoms with histopathology that can closely
mimic multiple malignant lesions of the urinary tract

Venyq A. K-G. (2015). Nephrogenic adenoma of the urinary bladder: A review of the literdtieenational Scholarly Research Notic&315
1¢15. https://doi.org/10.1155/2015/704982



Nephrogenic Adenoma Variants/Histologic
Spectrum

ATubule
APapillary
ASignet ringike

AVesselike
formations

AFlat
AFibromyxoid

Venyq A. K-G. (2015). Nephrogenic adenoma of the urinary bladder: A review of the literdiieenational Scholarly Research Notic&15 1¢15.
https://doi.org/10.1155/2015/704982

KhedaouiR., Encabo, B., Bardiq J. C. (2016Fibromyxoidnephrogenic adenoma protruding in a renal cortical cyst. A rare morphological variant in an outstanding
location.Pathology- Research and Practic212(2), 13%138. https://doi.org/10.1016/j.prp.2015.09.013



Nephrogenic Adenomé&lbromyxoidvariant

ARare variant that had first been reported in 2007 by Hansel et al. and
It has been described as spindlkaped renal epithelial cells within a
filoromxyoidbackground

AThe largest case seriesfidfromyxoidnephrogenic adenoma had
been published by Li et al. who had identified 43 lesions
predominately in the bladder, prostate, and upper urinary tract of
elderly men

Hansel, D.E.,NadasdyN oA W¢ UT WEBbnyxbik U6 ¢af YOUGLU RHW T WUYGcecalWl W Wsd! WANARYNDURAT Wehe Ankedeting LW~ RO RAT RUNLW~ 2
Journal of Surgical Patholog®1, no. 8 (2007): 123137.

[A [ @2 2Aff Al Yaz2 yFibforyxsideplirdgeénic Aderforda: AvSetieddf 43 ased Reabsessing Predisposing Conditions, Clinical Presentation, and
a 2 N1LJK 2 Th2 Angedzan Journal of Surgical Pathold@yno. 1 (2023): 346.



Differential Diagnosis

APerinephric myxoid
pseudotumor of fat

AProstatic adenocarcinoma

AUrothelial Carcinoma
ATubular variant
ANested variant
AGlandular differentiation C el
APapillary urothelial carcinomaz :- vy o

AAdenocarcinoma of bladder
AMucinous

Expertpath (n.d.). http://fexpertpath.com

Dashti, N. K., Fritchie, K. J.F&lpe A. L. (2019). Perinephric Myxoid Pseudotumor of fat: A distinpieedoneoplasnmost often associated with neneoplastic renal
diseaseHuman Pathology87, 37¢43. https://doi.org/10.1016/j.humpath.2019.02.005



Immunohistochemical Pitfalls/Overlap
with Nephrogenic Adenoma

A Can see significant immunohistochemical overlap with other
renal neoplasms, such as renal cell carcinoma as demonstrated
by this case

A PAX 8 & CK7
A Variable alphamethylacylCoA racemase (AMCR) expression

ANo current literature describing GX immunoreactivity for
nephrogenic adenoma

A For this current case, @X staining was observed in the initial fine
needle aspiration sample but not'in the resection sample

A This may be attributable to tissue hypoxia rather than neoplastic
expression

A Given this information, however, one should try to avoid using>CA
when considering pathologies outside of RCC as this stain can
become a pitfall.

t20G8SNI/ @ FyR | FNNRAE ! o[ & &l & L2 Eunburl LeyLBRAZEOA o3t § dZNIZNBZR VA Q | ICigKROEEIR: M| 2/(SR04) - &S Na- L&) SININETS (1 v ¢
67.

Skinnider. ®C®3 hf A Gl 9®3 | 2 dzy 3 -MetylasyiCoARAcerhabe®P504%)Er NN @genic2Adendia: A Signifigaht Immunohistochemical Pitfall
/2YLRdyRAY3 GKS S5AFFSNBYGAL 5 XHe AnfedichrkJaurmnal bfSergical REHDEGYNG. 6 R00W)RTAF 2 OF NDAY 2 Y| ®¢



Take Away Points

AFlbromyxmchephrogemc adenoma is a rare benign entity that has the potential
to mimic various malignant pathologies

A Small kidney biopsies/fine needle aspiration can be a very useful diagnostic tool
when the sample is adequate, however, when the sample is very limited, one
should keep benign mimics within their differential

AThere is significant immunohistochemical overlap between nephrogenic
adenoma and other renal neoplasms, such as renal cell carcinoma. Thus, caution
IS advised regarding the interpretation of stains in limited preparations.

A In particular, CAX should be avoided (if possible) when there are pathologies you are
considering outside of RCC

AAwareness of théibromyxoidvariant of NA and its cytologic features is critical for
pathologists to avoid misdiagnosis and ensure the appropriate management of
this benign process.
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Christine Heisen, Xiaohua Qian; Stanford

68-yearold woman presenting with upper gastrointestinal bleeding.
3.6 cm polypoid mass from the greater curvature of the stomach and
three lung nodules identified on imaging.



Gastric mass biopsy




Gastric mass biopsy
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FNA/core lung




FNA/core lung
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FNA/core lung




DIAGNOSIS?




ALKImmunostain

stomach lung



Molecular Studies

I_2p23 LSIALK
SpectrumOrange
SpectrumGreen

A ALK rearrangement
confirmed by FISH

A EML4:: ALK
rearrangement by
NGS

SUMMARY OF FINDINGS

EML4:’ALK rearrangement

The following variants are not known to be clinically relevant at this time:
BRCAZ P59A (Unknown significance) EGFRA1201T (Unknown significance)



Final Diagnosis

Lung and stomach biopsies:
ALKpositive epithelioid neoplasm (see comment)

G¢CKS FAYRAYIA AY GUKS FFLAGNRO Yl aa | YR
epithelioid inflammatory myofibroblastic sarcoma (MSYp €



Differential Diagnhoses

A Gastrointestinal stromal tumor (epithelioid variant)

A Inflammatory leiomyosarcoma

A Poorly differentiated carcinoma (e.g. SMARCA4, SMARERIent)
A Anaplastic large cell ymphoma

A Inflammatory myofibroblastic tumor/epithelioid inflammatory
myofibroblastic sarcoma



Inflammatory Myofibroblastic Tumor (IMT)

Classic IMT

Demographics . 2 dzy B8 NJT
Anatomic site Lung, mesentery, GU, GYN, other
Survival Indolent

Cytomorphology Plump spindle cells in background
lymphoplasmacytic infiltrate

=il lele][of ZEMT[SS spindled fibroblastienyofibroblastic

cells and inflammatory cells in

myxoid, hypercellular or

hypocellular fibrous pattern; +/

dystrophic calcs and osseous 6" ,

metaplasia; necrosis uncommon il 47 /o 2
77N

AR TnthesEllhle Present in 5660% of cases; usually
cytoplasmic

ALK fusion partner ¢taox ¢tanx [ [ ¢/
variable SMA, MSA, calpondesmin 30% with focal keratin

Images: WHO Blue Books
Modified from Lee et. al. 2015
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Epithelioid Inflammatory
Myofibroblastic Sarcoma (EIMS)

Classic IMT Epithelioid IMS

~

Demographics . 2 dzy B8 NJT L 2dzy3d G2 IR RRE S
Anatomic site Lung, mesentery, GU, GYN, other Intraabdominal

Survival Indolent Aggressive

Cytomorphology Plump spindle cells in background Large epithelioid cells in backgrour
lymphoplasmacytic infiltrate of myxoid stroma, neutrophilich,
vascular network

=lselfelel[on RN G spindled fibroblastianyofibroblastic  plump epithelioid or histiocytoid

cells and inflammatory cells in tumor cells with admixed with
myxoid, hypercellular or neutrophils in an abundant myxoid
hypocellular fibrous pattern; +/ stroma

dystrophic calcs and osseous
metaplasia; necrosis uncommon

ARt Elel Present in 5860% of cases; usually Nearly 100%; often nuclear
cytoplasmic membranous

ALK fusion partner ¢taox ¢tanx /[ ¢/ RANBP2, RRBP1, EML4

variable SMA, MSA, calpondesmin 30% with focal keratin

Modified from Lee et. al. 2015



ALK Staining Pattern and Fusion Partners

diffuse TPM3, TPM4, NPM1EMLA4, ATIC, TFG, LMNA,
cvionlasmic FN1, PPFIBP2, DCTNL1, others;
yiop CLTC (granular)
perinuclear
accentuated RRBP1, EML4
cytoplasmic
nuclear RANBP2
membranous
nuclear aqd NPM1
cytoplasmic
nuclear SP100 (dotlike)?

Images: WHO Blue Books, MarBaoriquez et al 2011, Pan et al 2016, Lee et al 2016; Ref 1. Jiang et al 201 Agaehy2025



ALK Inhibitors

A Tissue agnostic target Confers eligibility for ALK inhibitor
treatment

| Classically associated with ALK rearrangements: ALCL, NSCLC, DLBCL,
OF NODAY2Yl a4z |t @S2t NJ NKIFoR2Yézal N

A EIMS/IMTCrizotinibused as targeted treatment +fadiation,
chemotherapy: 2

I Longterm effectiveness of ALK inhibitors can be limited by resistance
mutations

(1) Butrynskiet al 2010; (2) Gros et al 2022



Patient Update

A Oralcrizotinibstarted

A Excellent treatment response
I resolution of the gastric mass

I pleural masses are stable in size, although without enhancement suggesting tha
this just may be scar tissue

A Repeat CT CAP every three months
A Stable disease 2 years since diagnosis
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https://lwww.pathologyoutlines.com/topic/softtissueinflammyofibro.html

https://www.pathologyoutlines.com/topic/lymphomanonBanaplastic.html
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David Twa , Greg Charville, Stanford

65F with hereditary hemochromatosis and right hip pain



2016 MRI, T1 fat sat with contrast




2018 MRI, T1 fat sat with contrast




core biopsy




core biopsy

i i ¢ o (g p
s Y I A
‘\\\ .. v |
. w . /
& ¥
e o
- .‘,qr ~ fc 1 P
« - "K \e A <t
; dy ™
" A \ B nl D
\ ...,).. N Ve (e @)
- . A N ‘.. .’ ’ '..}
- 2 47 Y ‘ - ‘I
< C of 5 % 1»
/l // 1 q,ﬂ\ y (o ‘v //
SUVIL SRS 2
.\n v w\ 5
25 . > \ 5
/ / = B
/. |
v \ o

NN
\

.\-.‘

S e
%

BN
Desmin

2 I y
» / < ) 4 -
\ 7~ ‘ \\;ll
/ / ~ o~

SMA

2 Y ks
AR
. i
- \ \’l'\\
* \ ROy e
f oo
Rl e > 755
g
a” ,\.\_ b ‘.\\ \
o
...,L. i
FANMEAL T 7 -~
i ‘\.:\h.\ln\\
{ -
N AW ey
' h M\l‘. ~\,.
i g ..!.«._
IR N
_-
il
. 2,
L0 o )
' %
w AL
) ]
4 w N WY
AR
- .,
it Fo
Ay
IS \\\ .
7ol S
/ 1

R 3 Y AN
< ¥ 7
/ G
i -
- A%
- filen |
S Z\e
7 AR
’ - . ]
o ey
~a \ {
-’ s
P s S
T R
- [ -
p ) .. .v.ﬂtd !
N
R ]
E 2 »J/ -
e ...
1 |
44 vo..
. “ e
‘,\A
2 v !
Al \ \w ’
J 2 f \
/ .
| B
& &
=)
1) b
.‘ ‘
iz
'

ERG

S100

MUC4

B-Cat



DIAGNOSIS?




Conflicts of interest disclosure i Dave Twa

ARelationships with commercial interests:
AClinical practice committee member: Association for Molecular Pathology
AGrant and information sharing: Bristol Myers Squibb

ARegular shares: Apple, Bausch Health, Johnson & Johnson, Merck,
Microsoft, Procter & Gamble, Telus, Google

ANo applicability here
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Self test

Myofibroblastic tumors:

A. Generally express SMA, PAX11, and CD117, with rare desmin positivity
B. Molecular profiling has limited prognostic and theranostic utility

C. Are not associated with constitutional diseases

D. Are the second most diverse category of soft tissue tumors, per the WHO
E. Cannot be malignant in absence of an elevated mitotic index

F. None of the above

G. Two of the above

50



Self test

Myofibroblastic tumors:

A.

B.

Generally express SMA, PAX11, and CD117, with rare desmin positivity

A PAX11 does not exist, CD117 is common to GISTs, PMID: 31100836
Molecular profiling has limited prognostic and theranostic utility

A Genomic underpinnings portend unfavorable prognosis, PMID:31538390
Are not associated with constitutional diseases

A Gardner syndrome, PMID: 11342777

. Are the second most diverse category of soft tissue tumors, per the WHO

A They are the first, second are tumors of uncertain diff, WHO 5t ed
Cannot be malignant in absence of an elevated mitotic index
A Many malignant processes can lack mitotic activity, WHO 5t ed
None of the above

. Two of the above

51



Clinical presentation

A G5F

A Hemochromatosis

A Right sided hip pain dating to 2013

A Large enhancing lesion (16 x 5 x 3 cm)

52



Initial core biopsy 2014 17 outside institution (no slides)

A Bland spindle cell proliferation with a
myxoid background

APositive: MSA

ANegative: desmin, S100, CD34,
caldesmon, MUC4, ALK1, keratin

: B-cat
AFISH for FUS break apart: negative
ATargeted CTNNB1 exon 3 sequencing:

negative

::::

chchchch
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Features to exclude differential diagnoses

A Clinical history:
A Nodular fasciitis (large, deep, demographics)
A Trauma (histomorphology)
AHistomorphology:
A Inflammatory myofibroblastic tumor (inflammatory constituents, ALK)
A A Low grade myxofibrosarcoma (extracellular matrix, cytology)
IHC:
A Solitary fibrous tumor (CD34)
A Spindle cell carcinoma (keratin)
A Low grade leiomyosarcoma (desmin, caldesmon)
A Spindle cell/sclerosing rhabdomyosarcoma (desmin, location)
A Melanoma (S100, clinical history, cytology)
A Peripheral nerve sheath tumor (S100, imaging features)
AFISH for structural rearrangements:
A Low grade fibromyxoid sarcoma (FUS break apart, MUC4 IHC)
A Targeted sequencing for SNV/INDELS:
A Fibromatosis (CTNNB1 ex3 status, patient demographics for APC)

54



Disease progression

A Further lesional growth with intralesional necrosis

AFran
A Sate
AMulti

K erosion into femoral neck and trochanter
lite nodules within adjacent muscle groups

nle biopsies redemonstrating same pathology

A Patient remains untreated but in considerable pain

AClini

cal course pointing away from a benign process

55



Rebiopsy 2022 1

A Bland myofibroblastic proliferation with mild
cytologic atypia

A Minimal mitoses and necrosis

APositive: actin

AFocal positive: desmin

ANegative: MUC4, S100, CD34, B-cat, ERG

A Fusion-STAMP ordered (UC500
demonstrated signature compatible with
USP6 rearrangement; exon imbalance?)




Fusion-STAMP findings

A Complex rearrangement involving chromosomes 11 and 17
A Promoter swap of PPP6R3; start codon of USP6 preserved with all domains
A Highly expressed USP6 compared to other cases on same run

|chr||(q|3.2] 11p154 Il 2 EESERN 101230014 IEESEE 11012 EESEP q12.1 1l Wizl 119141 PEUq4cEEER 1192210 119223 T RN g2 RS

ol | DRI 1 ] ereer:

q
5 UTR, exon 1

5 UTR, exon 1/ Usre I

m— D RN | usPe

I~

chr17 (p13.2)

17p'3.2

17p12

17p11.2 17q11.2 17q12 ] 17g21.31 q21.33 7q22 17923 2 FEE A 1 [N 17q24.3 [EEEA 17g25.3 |
P
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PPP6R3::USP6 fusion
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Thymus

APPP6R3 widely expressed across most tissue

Cortex

types, including soft tissues, analogous to MYH9 e
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Tiial Nerve

AUSPG6 protein involved in de-ubiquitination and -

Increased Wnt signaling (PMID: 27162353) s
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PPP6R3::USP6 fusion

A USP6 rearrangements are present in ~90% nodular fasciitis cases (PMID:
28752842)

AMYH?9 is the most frequent partner, but many others have been described:
CDH11, COL1A1, COL1A2, COL3A1, CTNNB1, EIF5A, OMD, TRAP150,

SERPINH1, SPARC, and ZNF9 (PMID: 36828621)

AThe partner does matter; PPP6R3 rearrangements have an aggressive
clinical course, though this is a rare rearrangement in the literature (n=3)

Case Reports > Pathol Int. 2019 Dec;69(12):706-709. doi: 10.1111/pin.12851. Epub 2019 Sep 19. > Genes Chromosomes Cancer. 2016 Aug;55(8):640-9. doi: 10.1002/gcc.22366. Epub 2016 May 30. > Histopathology. 2025 Nov 26. doi: 10.1111/his.70057. Online ahead of print.
Case of mesenchymal tumor with the PPP6R3-USP6 PPP6R3-USP6 amplification: Novel oncogenic A morphomolecular study of 175 'USP6-associated
fusion, possible nodular fasciitis with malignant mechanism in malignant nodular fasciitis neoplasms': The USP6 fusion partner strongly
transformation Ruifeng Guo ! 2, Xiacke Wang !, Margaret M Chou 3, Yan Asmann 4, Doris E Wenger 3, depends on morPhOIOgY and locatlon
) ) v L i x ) o B 5 Alyaa Al-lbraheemi ', Diana W Molavi 8, Albert Aboulafia 7, Long Jin ', Karen Fritchie 1,
fasuyo Temm'”.a; 'WEM Yamazid !JIWE T';qa_ka '\fsh_,lya .Sng_un? !U:_,aké Takaz';\."‘é;' Jennifer L Oliveira ', Robert B Jenkins ', Jennifer J Westendorf !, Jie Dong ', Andre M Oliveira ! Fleur Cordier ' 2, Jo Van Dorpe 12, Raf Sciot 2, Uta Flucke 4,.7Joost Van Gorp 2, o
Kengo Takeuch T',aka""‘U( Nakayama =, Takao K“qek? + Yoshiro Musha *, Yuki Funauchi =, o Maria Debiec-Rychter 9, Sarah Van Belle 4, Siebe Loontiens 2 7 € Joni Van der Meulen 2 7 &,
Keisuke Ae #, Seiichi Matsumoto *, Takuro Nakamura Affiliations + expand Bram Van Gaever ! 2 9 Ljesheth Ferdinande !, Franceska Dedeurwaerdere 10,

PMID: 27113271 DOI: 10.1002/gcc.22366 David Creytens 1 2 11

Affiliations + expand
PMID: 31538330 DOI: 10.1111/pin.12851
P Affiliations + expand
PMID: 41293881 DOI: 10.1111/his.70057
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ake home points

A Rare forms of malignant nodular fasciitis exist

A Molecular testing can be useful to confirm diagnosis and prognosticate
clinical course

A Review of clinical history and imaging help solidify the aggressive nature
of the disease process
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Questions
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Hamideh Doozandeh, Yunn -Yi Chen; UCSF



A) 49yearold woman with screen detected left breast
invasive lobular carcinoma, grade 1, who underwent left
mastectomy and axillary sentinel lymph node biopsy.

Left breast, mastectomy: Multifocal invasive lobular
carcinoma, 8.9 cm






B)76yearold woman with invasive ductal carcinoma of right
breast, who underwent right partial mastectomy and sentinel
lymph node biopsy.

Right breast, partial mastectomy: Invasive ductal carcinoma, 9
mm, Nottingham grade 1

Right axillary sentinel lymph node, biopsy?



