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Figure 15 Biologic behavior of bone and soft-tissue
sarcomas. Unique features are formation of reactive zone,
intracompartmental growth, and, rarely, the presence of
skip metastases. (Clin Orthop 1999 Nov; (368): 212-9)

Source: Martin Malawer textbook of
musculoskeletal cancer surgery
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Table 7. FNCLCC Histologic Grading System

Tumor Differentiation

Score 1 Sarcoma closely resembling normal adult mesenchymal tissue (e.g., well-differentiated liposarcoma)
Score 2 Sarcomas for which histologic typing is certain (e.g., myxoid liposarcoma)
Score 3 Embryonal and undifferentiated sarcomas, sarcomas of doubtful type, and synovial sarcomas

Mitotic Count

Score 1 0-9 mitoses per 10 HPF
Score 2 10-19 mitoses per 10 HPF
Score 3 >20 mitoses per 10 HPF

Tumor Necrosis

Score 0 No necrosis
Score 1 <50% tumor necrosis
Score 2 >50% tumor necrosis

FNCLCC = Fédération Nationale des Centres de Lutte Contre Le Cancer; HPF = high-power field.

Sarcomas not graded in the FNCLCC system: embryonal and
alveolar rhabdomyosarcoma, angiosarcoma, extraskeletal
myxoid chondrosarcoma, alveolar soft part sarcoma, clear
cell sarcoma and epithelioid sarcoma
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TABLE 60.2'

Cytogenetic and Molecular Abnormalities in Soft Tissue Sarcomas

Disease

Myxoid/round cell
liposarcoma

Ewing sarcoma family
tumor

Desmoplastic small
round cell tumor

Synovial sarcoma

Alveolar
rhabdomyosarcoma

Alveolar soft-part
sarcoma

Dermatofibrosarcoma
protuberans

Gastrointestinal stromal
tumor

Desmoid fibromatosis

Well-differentiated/
dedifferentiated
liposarcoma

Diagnostic
Morphology or
Immunohistochemistry

Lipoblasts, plexiform
vasculature, myxoid matrix

Small, blue, round cells;
CD99 and FLI1 expression;
lack of lymphoid biomarker
expression

Small, blue, round cell
nests in desmoplastic
stroma; positive for keratin,
desmin, vimentin, and WT1

Biphasic histology, positive
forTLE1%°

Small, blue cells expressing
desmin, myogenin, myoD'1

Nested polygonal cells in
vascular network; positive
for TFE3*

Bland spindle cells, stori-
form growth in dermis and
subcutis, positive for CD34

-

Spindle (70%), epithelioid
(20%) or mixed (10%)
morphology, positive for
CD117 (KIT), DOGT1, and
CD34

Bland myofibroblastic-type
cells, fascicular growth,
nuclear positivity for
B-catenin

Atypical multinucleated
stromal cells, lipoblasts,
positive for MDM2, CDK4

Source: DeVita 12th Edition

Cytogenetic Event

t(12;16)(q13;p11)
t(12;22)(q13;912)

t(11,22)(q24,912)
t(21;22)(922;912)
Alternative events:
fusions of 2212 with
7p22, 17922, 2q33; inv
22q12; 1(16;21)(p11;922)
t(4;19)(g35;913) or
t(10;19)(q26;q13)
t(X;4)(p11.4,g31.1)

t(11;22)(p13;q12)

£X:18)(p11:q11) (>90%)

t(2;13)(935;q14)
t(1;13)(p36;q14)

t(X;17)(p11;925)

Rings derived from
t(17,22) (>75%)
t(17;22)(q22; q13.1)
(10%)%-48

-y ——m——— — - —-- =

Monosomies 14 and 22
(>75%)
Deletion of 1p (>25)

Trisomies 8 and 20 (30%)

12g13-15 rings and giant
markers

Molecular Abnormality

FUS-DDIT3 (>90%)
EWSR1-DDIT3 (<56%)

EWSRI1-FLIT (>80%)
EWSR1-ERG (10% to
15%)

Other ETS family partners:
ETV1, ETV4, FEV, PATZ1
(~5%)

FUS-ERG (<1 %)
CIC-DUX4

BCOR-MAMLS3

EWSR1-WTT1 (>75%)

SYTSSX1 (66 %),
SYTSSX2 (33%),
SYTFSSX4 (<1%)

PAX3-FOXOT1 (~80%)
PAX7-FOXO1 (~20%)
PAX3-NCOAT (<1%)
PAX3-NCOAZ (<1%)

ASPSCRI1-TFE3 (>90%)

COL1A1-PDGFB

KIT or PDGFRA mutation
(>90%)53,54

APC inactivation by
mutation/deletion (10%)
CTNNBT1 (B-catenin)
mutations (85%)

MDM2 and CDK4
amplification (>85%)

Molecular Diagnostic?

DDIT3 (FISH,
RNA-seq)?

EWSRT1 (FISH,*
RT-PCR, RNA-seq)

EWSR1 (FISH,
RNA-seq)®®

SYT (FISH, RNA-seq)*'

PAX3/7 type-specific
(FISH, RT-PCR,
RNA-seq*)

ASPSCRI1-TFE3
(RT-PCR, RNA-seq)* or
TFE3 (FISH)*

PDGFB (FISH)

f— e — s — m—m g — — = —

PCR mutation analysis

B-catenin mutation
(PCR)

MDM?Z2 amplification
(FISH)
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Prognostic Stage Groups According to
American Joint Committee on Cancer Staging
System (8th Edition, 2017)

T Category

X

TO

T1

T2

T3

T4

Stage Grade
IA G1, GX
IB G1, GX
Il G2, G3
A G2, G3
B G2, G3
v G any
v G any

T Criteria

Primary tumor cannot be assessed

No evidence of primary tumor

Tumor <5 cm in greatest dimension

Tumor 5 cm to 10 cm in greatest dimension

Tumor >10 cm to 15 cm in greatest dimension

Tumor > 15 cm in greatest dimension

Tumor Nodes
T1 NO

T2, T3, T4 NO

T1 NO

T2 NO

13, T4 NO

T any N1

T any N any

Metastasis
MO
MO
MO
MO
MO
MO
M1

Used with permission of the American College of Surgeons, Chicago, lllinois. The
original source for this information i1s the AJCC Cancer Staging System (2020).

Source: DeVita 12th Edition
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Determining adequate surgical resection is complicated

* margin difficult to determine on imaging since reactive changes from
prior surgery do not correspond with actual tumor extent

* scar tissue
* loss of normal anatomical planes

* lack of a palpable mass that provudes a visual and tactile guide to
judge resection extent

* Need for soft tissue coverage

Source: DMSOG sarcoma class by Dr. Anand Raja on YouTube
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