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SL-28 CASE 2

* Female, 44-years-old

= Two months history of a
paravertebral mass in right lumbar

region (13x6 cm, deep-seated)

= Several lung nodules
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Differential diagnosis:

Ewing sarcoma

High grade myxoid liposarcoma
Extraskeletal myxoid chondrosarcoma
Myoepithelioma

Other round cell “Ewing-like” sarcoma




Immunohistochemistry: Molecular analysis:

CDI9: +/- = Real-Time RT-PCR: Neg t (12;16)
ALK: — TLS(FUS)-DDIT3(CHOP) tipo 1 e tipo2,
CK AE1/AE3: - Neg t (12;22) EWS-DDIT3(CHOP)
EMA: - tipo1, Neg t (9;22) EWS-NR4A3 (CHN)
3100: - tipo1, Neg t (9;17) TAF2N-NR4A3

(CHN), Neg t (9;15) TCF12-
NR4A3(CHN), Pos CIC-DUX4

GFAP: -

FISH: Neg LSIDDIT3(CHOP) (12q13),
Neg LSI-NR4A3 (9922.33), Neg LSI-
EWSR1 (22q12), Pos CIC (19q13.2)




RealTime PCR analysis of CIC-DUX fusion transcript.

Ampification Plot

CIC-DUX
18R000084

y/

] i [ 3] a 10 12

HK=Housekeeping Gene
C+=Positive Control
C-=Negative Control
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= Diagnosis: CIC-DUX4 fusion-positive round-cell
sarcoma

= Treatment: Neoadjuvant CT, wide excision (necrosis:
75%), adjuvant CT (complete lung response)

= Outcome: Local recurrence (10 months) treated with
wide sugery and adjuvant RT (42 Gy); NED after 30
months F.U.
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Undifferentiated
round cell sarcomas

(“Ewing-like” sarcomas)
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Histopathology

Histopathology 2016, 69, 624-634. DOI: 10.1111/his.12985

CIC-DUX4 fusion-positive round-cell sarcomas of soft tissue
and bone: a single-institution morphological and molecular
analysis of seven cases

Marco Gambarotti,' Stefania Benini,’ Gabriell_a Gamberi, " Stefania Cocchi,’ Emanuela |
Palmerini,” Marta Sbaraglia,* Davide Donati,” Piero Picci,' Daniel Vanel,' Stefano Ferrari,’
Alberto Righi' & Angelo P Dei Tos'*

mean age: 32 yrs * morphologically different

from ES

. * IHC: CD99 +/-; WT1 + (N
half & half trunk and extremities and C terminus); CK CAM

86% soft tissue, 11% visceral 592 +/- - ETVA4 +
sites, 3% bone ’

slight male predominance

OS 5 yr: 43% (ES: 77%)
frequent lung mets at

presentation
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ROUND CELL SARCOMAS (1594 cases, 1982-2017)

1541 H Ewing

Ewing (*) (96.6%) B CIC-DUX4
19 O CIC-LEUTX
CIC-DUX4 (1.2%) OURCS

1 B BCOR-CCNB3
CIC-LEUTX (<0.1%)

24
URCS (1.5%)

9
BCOR-CCNB3 (0.6%)

(*) Chromosomal rearrangement - Fusion gene

t (11,22)(q24;q12) EWSR1-FLI1
t(21:22)(q22;912) EWSR1-ERG
t (2;16)(q35;p11) FUS-FEV
t (16;21)(q11;p22) FUS-ERG
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CIC-DUX4 (19 cases)

Site Stage

right ileum localized

left iliac region lung mets

left foot lung mets

trunk lung mets

left leg lung mets

right shoulder lung mets

left thigh lung mets
trunk UK
thigh UK

left leg lung mets

foot UK

breast UK

right lumbar region lung mets

right arm (*) localized

= g et * mean age: 32 (range: 15-53)
o o e - median age: 32 (range: 15-53)

right elbow lung mets

thigh lung mets
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trunk localized
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DIFFERENTLY FROM EWING:

* site (soft tissues)

* age (3" decade)

* morphology and IHC
* genetic

« sometimes responsive to ES CT-regimens
(RECIST) but when included in clinical
protocols designed for ES, it seems justified to
evaluate these patients separately




A Novel CIC-FOX0O4 Gene Fusion in Undifferentiated Small
Round Cell Sarcoma

A Genetically Distinct Variant of Ewing-like Sarcoma

Shintaro Sugita, MD, PhD,* Yasuhito Arai, PhD,T Akiko Tonooka, MD, PhD,}
Natsuko Hama, MS,7 Yasushi Totoki, BS,7 Tomoki Fujii, MD,§ Tomoyuki Aoyama, MT,*
Hiroko Asanuma, MT, PhD,* Tomohide Tsukahara, MD, PhD,| Mitsunori Kaya, MD, PhD,"
Tatsuhiro Shibata, MD, PhD,7 and Tadashi Hasegawa, MD, PhD*

NUTM2A-(CIC fusion small round cell sarcoma: ()
a genetically distinct variant of CIC-rearranged

sarcoma’ """ *
Shintaro Sugita MD, PhD?, Yasuhito Arai PhD®, Tomoyuki Aogama MT?,

Hiroko Asanuma PhD?, Wakako Mukai BS®, Natsuko Hama MS®, Makoto Emori MD, PhD ¢,
Tatsuhiro Shibata MD, PhD®, Tadashi Hasegawa MD, PhD?*

“Department of Surgical Pathology, Sapporo Medical University, School of Medicine, Sapporo, Hokkaido 060-8543, Japan
Division of Cancer Genomics, National Cancer Center Research Institute, Tokyo 104-0045, Japan
“Department of Orthopedic Surgery, Sapporo Medical University, School of Medicine, Sapporo, Hokkaido 060-8543, Japan
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Recurrent C/IC Gene Abnormalities in Angiosarcomas

A Molecular Study of 120 Cases With Concurrent Investigation of
PLCG1, KDR, MYC, and FLT4 Gene Alterations

Shih-Chiang Huang, MD,*{ Lei Zhang, MD,{ Yun-Shao Sung, MSc,{ Chun-Liang Chen, MSc,{
Yu-Chien Kao, MD,{} Narasimhan P. Agaram, M BBS,{ Samuel Singer, MD,§
William D. Tap, MD,| Sandra D’Angelo, MD, || and Cristina R. Antonescu, MD T

CIC(19913.2) rearrangement 3 cases

— CIC-LEUTX
— lack vasoformation, epithelioid phenotype
— strong CD31 and ERG expression

Same signature of CIC-fusion positive SBRCT
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Zenes Chromosomes Cancer. 2018 Apr 26. doi: 10.1002/gec. 3. [Epub ahead of print]

CIC-NUTM1 Fusion: A Case Which Expands the Spectrum of NUT-Rearranged Epithelioid
Malignancies.

Schaefer IM', Dal Cin P!, Fletcher CDM?, Hanna GJZ, French CA'.

32 Gy V70 aneaniogar sy
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Is the tumor best classified as falling within the NUT
carcinoma spectrum rather than ClC-associated
sarcoma?
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Key Features
ofF Famiues oF Rounp CeLL Sarcomas

Sarcomas with
EWSR1-non-ETS

Fusions CIC-Sarcomas

Fusion partners

Patient
demographics
Location

Microscopy

CD99

Surrogate
markers

Molecular pitfalls

Genomic features

Survival

—

Le Loarer F, Pissaloux D, Coindre JM, Tirode F, Vince DR. Update on Families of Round Cell Sarcomas Other than Classical Ewing
Sarcomas. Surg Pathol Clin. 10(3):587-620, 2017

BCOR-Sarcomas

Unclassified
Round Cell
Sarcomas

NFATc2, PATZ1, 5P3,
SMARCAS

Older than ES
patients

Chest wall if PATZ1
Bone if NFATc2

DUX4, FOXO4,
NUTM 1

Peak in AYA Wide
age distribution

Limbs in 50%
Uncommon in
bone

Round cell
sarcoma with
atypical features,
myxoid stromal
changes,
geographic
necrosis

CCNB3, BCOR-ITD,
MAML3, ZC3H7B
Male predominance
Mainly AYA
Bone with
involvement of
adjacent soft tissue
Monomorphic,
spindling present in

60% of cases

Atypical features
Nested pattern if
NFATc2

Diffuse positivity (LD) Variable

ETV4, WT1 cTer,
DUX4 (if CIC-
DUX4)

Positive (2/3)
BCOR (any BCOR
rearrangement)
CCNB3 (if BCOR-

CCNB3)
BCOR-CCNB3: dual-
fusion probe FISH
BCOR-ITD: RT-PCR

Other BCOR fusions:
BCOR Break-apart
FISH
17p and 10q
deletions in 33%

False negative by
EWSR1 break-apart
FISH if PATZ1 is
involved

Genomic
amplification near
breakpoints if
NFATc2 is involved

Gainftrisomy of
chrom 8 (C-MYC)

LD At least as
ressive as ES

75% and 55%
survival at 5 and 10

Unknown

Round cell
phenotype

Variable

RNA-seq
discovery




CONCLUSIONS

* Round cell sarcomas that lack the translocations of Ewing
sarcoma show clinical, histological and genetic features

different from Ewing sarcoma

* They can be classified according to the characteristic genetic

alterations (i.e.: ClC-rearranged, BCOR-rearranged)

* NGS techniques identify new entities

* Their exact prognosis and the best chemotherapeutic

approach are unknown (muticentric studies are necessary)
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