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Introduction

Soft-tissue sarcomas (STS) are a diverse

group of malignant tumors arising from
mesenchymal tissue.

* ~11,000 new cases/yr diagnosed in US

* Occur over all age ranges, median age
at diagnosis - 56-65 years

s Account for <1% of adult malignancies

¢ More common in children- represent up
to 15% of paediatric malignancies
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Soft Tissue Sarcomas

SOFT TISSUE (STS) AND BONE SARCOMAS
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» Extra skeletal tissues -muscles, fat, blood vessels, nerves, & synovial tissues
* Typically, high grade &, if diagnosed at an advanced stage, survival rates are poor


https://www.sciencedirect.com/science/article/pii/B9780123969675000220

Etiology

* Etiology of most cases remains unknown/Environmental
factors/ genetic predispositions

* Hereditary syndromes such as L1 Fraumeni syndrome, familial
retinoblastoma harbour mutations affecting tumor suppressor
genes - TP33 tumor suppressor gene, RB1, or CHK?2

* Exposure to chemical carcinogens-- phenoxy-acetic acid in
herbicides

“

* Radiation induced DNA damage or chromosomal instability as a y
result of radiation-induced alterations in telomere functions
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Clinical presentation

Vary depending on tumor site, subtype &
grade

Painless
primary soft tissue mass

Abdominal mass, Pain, grows

to large size before symptoms

Anaemia, melena, abdominal pain, wt
loss, painless P/V bleed

Smaller, Mechanical problems:
compression or invasion of adjacent structures.

Anatomic locations:
**Liposarcoma is more common in
lower extremity

¢ Synovial sarcoma, epithelioid
sarcoma & fibrosarcoma -more
often in upper extremity

**Rarely (<5%) metastasize to lymph
nodes (SS, RMS, epithelioid sarcoma,
clear cell sarcoma & angiosarcoma)



Evaluation of a Soft-Tissue Sarcoma

Three factors which need to be evaluated as part of the investigation

MRI is the gold standard- cross sectional
imaging & relation to NV Bundle

At initial presentation
- chest computed
tomography (CT)-
scan/PETCT



Staging of STSs bl i

T2b Deep

N1 Riskrnal msh neodse

Extremity, and Retroperitoneum

Disease Stage Characteristics
IA TINOMOG1, TINOMOGX
1B T2NOMOGT, T2ZNOMOGX, T3NOMOG1, T3NOMOGX, TANOMOG1, TANOMOGX
I TINOMOG2, TINOMOG3
A T2NOMOG2, T2ZNOMOG3
B T3NOMOG2, T3NOMOG3, TANOMOG2, TANOMOG3
IV, extremity only Any Twith N1, M0, and any G
IV, extremity and retroperitoneum Any Twith any N, M1, and any G

Note—T1 =tumor 5 cm or less in greatest dimension; NO = no regional lymph node metastasis; M0 = no distant metastasis; G1 = total differentiation, mitotic rate, and
necrosis score of 2 or 3; GX = grade cannot be assessed; T2 = tumor greater than 5 cm but less than or equal to 10 cm in greatest dimension; T3 = tumor greater than 10
c¢m but less than or equal to 15 cm in greatest dimension; T4 = tumor greater than 15 cm in greatest dimension; G2 = total differentiation, mitotic rate, and necrosis
score of 4 or 5; G3 = total differentiation, mitotic rate, and necrosis score of 6-8; N1 = regional lymph node metastasis; M1 = distant metastasis; TO = no evidence of
primary tumor. A full description of this staging system is set outin [1].



Treatment Surveillance

Goals of treatment -- functional
extremity without local tumor
relapse

* Involves a multidisciplinary
team decision - surgical
resection with or without

adjuvant radiation for successful » High-risk patients every 6 months

» High-risk pts -follow-up every 3
mos for first 2 years for clinical
examination & a chest x-ray or CT-
scan

limb salvage. until five years & annually till 10
* Chemotherapy reserved for yrs

management of metastatic

disease/ facilitate local tumor > MRI- if there is clinical concern

down-staging for very extensive

. for local or regional recurrence
lesions



National

comprehensive NCCN Guidelines Version 2.2023

NCCN Bl Extremity/Body Wall, Head/Neck
PRIMARY TREATMENT (MULTIMODALITY TREATMENT IS CRITICAL) FOLLOW-UP
Surgery* to obtain oncologically |RTl (category 1)
appropriate margins »|or —_—
Stage Il — o lobservation®
Stage II, Il Ky 3 :
i Surgery *? to obtain oncologically
Resectable Neoadjuvant RT' —» ; ; « Evaluation for rehabilitatior]
with (category 1) appropriate margins ( ;
acceptable * H&P every 3-6 mo for 2-3
functional ¢ then every 6 mo for next
outcomes Surgery®*" to obtain oncologically ‘RT (category 1) 2y, then annually
appropriate margins or . * Chest imaging
or RT! + adjuvant systemic therapy" |, optain end-of-treatment an
Stage Il Neoadjuvant RT! Surgery" periodic imaging of prima
or select (category 1) to obtain site® based on estimated
Stage IV — (%7 oncologically| —# Consider adjuvant systemic risk of locoregional
(any T, N1 Nansdhvant appropriate therapy" recurrence®"
MO) P systemic therapy" margins
+RT! Surgery" National . . . Nd
:Ir — to obtain RT! Comprehensive NCCN Guidelines Version 2.2023 Y
eoadjuvan l}—‘ oncologically | —|or NCCN ESELl:lg i
N W,
systemic therapy it < O kiR Extremity/Body Wall, Head/Neck
Rargins
PRIMARY FOLLOW-UP
TREATMENT Resectable
with
acceptable | ——» gee EXTSARC-3
RT* functional
outcomes
or
. Chemoradiation":22
Stage II, llli or _ Saociahie )
select Stage IV)'S or Amputation*/radical resection « Evaluati
adverse valuation for
(any T, N1, M0) functional =lor aa rehabilitation (See
Resectable Systemic therapy“+* citiiniss Definitive RT SARC-D 2 of 2)
with adverse e « H&P
functional or Options: every 3-6 mo for 2-3 y,
outcomes . « If not previously irradiated, then every 6 mo
or lsolate.d limb o definitive RT22 for next 2y,
Unresectable perfusion/infusion U:resec;a‘ble — | » Systemic therapy® then annually
primary disease e * Palliative surgery « Chest imaging®
or * Observation, if asymptomatic « Obtain baseline and
* Best supportive care periodic imabging of
lisi=is Consider adjuvant primary site™d
rAer::;tizt'i‘on iradical — systemic therapy"




NCCN

National

comprehensive NCCN Guidelines Version 2.2023
i Extremity/Body Wall, Head/Neck

Network®

RECURRE

Local
recurrence

Metastatic
disease

NT DISEASE

Single organ and
limited tumor bulk
that are amenable

to local therapydd

Disseminated

metastases

Isolated regional
disease or nodes

TREATMENT

Follow Workup, then appropriate Primary Treatment?9 pathway
(EXTSARC-2, EXTSARC-3, EXTSARC-4)

Options:

* Metastasectomy®® + neoadjuvant or adjuvant systemic therapy"”
*RT

+ SBRT + systemic therapy"

« Ablation procedureshh

* Embolization procedures (non-lung metastases)

* Observation

Palliative options:

*» Systemic therapy"

* RT/SBRT

* Surgery

* Observation, if asymptomatic

* Supportive care

* Ablation procedureshh

* Embolization procedures (non-lung metastases)

*» Regional node dissection for nodal involvement * RT * systemic therapy*




National

Comprehensive NCCN Guidelines Version 2.2023 o
SNl Cancer H O i 5
Nt ok Retroperitoneal/Intra-Abdominal Discussion
PRIMARY
TREATMENT
GIST ———— 526 NCCN Guidelines for Gastrointestinal
Stromal Tumors (GIST)
Desmold tumors
Resectable o Biopsy's® (Aggressive Seo (DESM-1)
soase fibromatosis)
Surgery! to obtain oncologically
appropriate margins
or
Sarcoma! —— See Adjuvant
Neoadjuvant therapy Surgery! to Treatment
(in selected cases) n (RETSARC-3)
« RT* (consider for oncologically
tumors at high risk appropriate margins
gx Ioca.lcmmnn?:‘) 4 Iy " e '
+ Systemic therapy" RT (IORT) ationa a % e
comprehensive NCCN Guidelines Version 2.2023 NCCNﬁﬁfﬂﬂﬁ{{’m
1 Bl oncer . Retroperitoneal/Intra-Abdominal “Discussion
SURGICAL ADJUVANT FOLLOW-UP TREATMENT
OUTCOMES/CLINICAL TREATMENT FOR
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RO
ARTICLES | VOLUME 21, ISSUE 10, P1366-1377, OCTOBER 2020 % Download Full Issue :dm::o'r‘:d'm:::th\ the
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) . , L patients and unless local g:mucubh
Preoperative radiotherapy plus surgery versus surgery alone for patients "mmgir"“ cause undue Stage IV
o . . disease
with primary retroperitoneal sarcoma (EORTC-62092: STRASS): a Adjuvant RT should not be o (Sen o
. . ; administered routinely with the ysical J
multicentre, open-label, randomised, phase 3 trial exception of highly selected Consider adjuvant 7;::3:3:?.;%
recmsenlngbirrpebee e NS ;yt:igh risk for 3-6 mo for 2-3y, [=gecurent
Sylvie Bonvalot, PhD 2 [« Alessandro Gronchi, MD « Cécile Le Péchoux, MD « Prof Carol J Swallow, MD « morbidity"® metastatic disease :h.n m;y 6 l":l.o
for next 2y, then
Dirk Strauss, MD « Pierre Meeus, MD « etal. Show all authors oc'ontidum-n tion if the annually »
Invathoness). the technical” Son
: e ; : : y 0% nvasiveness), technical -
Published: September 14,2020 « DOI: https://doi.org/10.1016/S1470-2045(20)30446-0 RR——mm» aspects of the operation (R0 RETSARC-5)
resoection anticipated as a
reasonable possibility), and
the comorbidities of the patient
allow for a safe Intervention at
the judgment of the operating
surgeon
or
See Primary Treatment




Preop RT indications Adjuvant RT Indications

* |If tumour adjacent to or - High Grade STS.
involving critical  Low-Int Grade STS with close
structures or positive margins.

: e .  Tumour recurrence
* Likely difficult resection .
 Tumor size of >5 cm

_. fumour |n|t|al!y _ * Lesions deep to or invading
iInoperable at diagnosis superficial fascia



Current Targeted Therapies for Sarcomas

* Pazopanib * Flavopiridol (Pan-CDKs)
(VEGFR/PDGFR/KIT) * Dinaciclib (CDK1/2/5/9)
+ Sunitinib (VEGFR/PDGFR/KIT) * Palbociclib (CDK4/6)
« Sorafenib (VEGFR/PDGFR) * Ribociclib (CDK4/6)
+ Regorafenib (VEGFR) * Abemaciclib (CDK4/6)
- Apatinib (VEGFR) * Nutlin-3 (MDM2)
+ Bevacizumab (VEGFR) +RG112 & RG7388 (MDM2)
* Nivolumab (anti-PD1) £, * Imatinib (PDGFR/KIT)
* Durvalumab (anti-PD1) * Olaratumab (PDGFR/KIT)
« Ipilimumab (anti-PD1) « Crizotinib (MET)
* Pembrolizumab (ant-PD1) * Dasitinib (Src/KIT/PDGFR)
* Tremelimumab (anti-CTLA4) » Alisertib (AURKA)
* CB-1158 (Arginase) * ENMD-2076 (AURKA)
* GM-CSF (Macrophages) * IMC-A12 (IGFR1)
* L-MTP-PE (Macrophages) * R1507 (IGFR1)
+ Zoledronic Acid (Macrophages) * Ridaforolimus (mTOR)
« Anti-GD2/3 * Temsirolimus (mTOR)
* Anti-CD47 * Everolimus (mTOR)
* Anti-RANKL antibodies ’ * Sirolimus (MTOR)
* CAR-T cell therapy g » STAT3 inhibitors

* Panobinostat (HDAC) + Olaparib (PARP)

* Entinostat (HDAC) * Rucaparib (PARP)

* Belinostat (HDAC) + Niraparib (PARP)

* Tazemetostat (EZH2) + Talazoparib (PARP)
* Guadecitabine (DNA + Veliparib (PARP)
methyltransierase)
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Malignant peripheral

Nerve Sheath
Tumours

Mutations NF1 875
CDKNZ2A 75
TP53 40.3

EED, SUZ12 Common

**Malignant form of benign schwannoma
ssSporadic or as part of NF1

s*Age: 20 to 50 years

« Often painless but aggressive in nature
« 20 % local recurrence risk

Prognostic factors include--

« Tumor size at presentation

« Tumor grade

Treatment : Margin negative resection is
cornerstone of success

Adjuvant RT : decreased local recurrence Iin
extremity & superficial trunk lesions



Angiosarcoma

Origin — Endothelial lining of blood
vessels

Sites —Trunk, H & N (Scalp),Viscera
« Common age 7th — 8th decade

« High regional node involvement
Causative factors-

* Maximum cases sporadic

** 40% are radiation associated

*» Other association - lymphedema

Mutations

Overexpression

TP53, PTPRB

VEGF

66, 26

80




Angiosarcoma

Metastasis- 20% at presentation
« Commonest — lung

* Liver In breast angiosarcoma
Histology

« Extremely well differentiated to
very poorly differentiated

 |[HC — CD31 & FLI-1

Poor prognostic factors

« Tumor >5cm

* Epithelioid component on histology




Angiosarcoma-Treatment

ocalized angiosarcoma- Surgery followed by
radiotherapy(Margin negative resection whenever possible)

* Poor outcome — 5 yr DFS- 53% & Distant failure common
* Chemo & radio-responsive
Unresectable/ metastatic disease

 Paclitaxel + doxorubicin > RT(except when RT is the etiological
factor)

« Second-line - pazopanib, eribulin mesylate, and trabectedin.
 Propranolol may be a promising alternative.

 TKIs; Angiogenesis inhibitors + cytotoxic agents
&Immunotherapy may be active



Dermatofibrosarcoma

Pertubrans

Uncommon, No gender prediliction

Accounts for 1%- 6% of all STSs & 18% of
all cutaneous STS

African Americans afflicted more than
whites

Commonest age affected- 4th — 7th decade

Translocation t(17;22)(922;913) & PDGFB
overexpression

Majority occur on trunk (50%), extremities
(35%) & head and neck (15%).




Dermatofibrosarcoma Pertubrans

TREATMENT

Excision
with Mohs or
other forms
of peripheral
and deep en
face margin
assessment
(PDEMA)d-e.f
* Consider
neoadjuvant
imatinib for
unresectable/
borderline
resectable
disease?

Negative
surgical
margins

Positive
surgical
margins

F

Y

Negative __,
margins

Re-resection®f
until margins
clear or surgery
not possible

Positive |

margins

ADJUVANT
TREATMENT

Observation —

Multidisciplinary
consultation for

consideration of
radiation therapy

(RT)"

FOLLOW-UP

* Physical exam
with focus on
primary site
every 6-12
months

* Patient
education
about regular
self-exam

* Consider MRI
surveillance
for deeply
invasive
disease
or other
concerns for
recurrence

Recurrence >

Metastasis —

THERAPY FOR
RECURRENCE/METASTASIS

Re-resection if feasible
(preferred)®f

or

RTh if not given previously
and resection not feasible
or

Consider imatinib’

in cases where disease

is unresectable, or
unacceptable functional
or cosmetic outcomes will
occur with resection

Multidisciplinary
consultationk

 PDGFB overexpression: Neoadjuvant Imatinib may be useful
* 5 yrsurvival — 92%
Metastasis- Rare & Implies degeneration to fibrosarcoma



Extraosseous
Osteosarcoma

“*High-grade tumors-comprising
nearly 1-1.2% of OS.

“*Most commonly affected sites-
extremities, thorax & abdomen

Variants:
» Osteoblastic
» Chondroblastic

» Fibroblastic

Prognosis 1s poor, with 5- year
survival ranging from 12 to 25%



Extraosseous Osteosarcoma

Histopathologic diagnosis -Presence of osteoild a homogeneous, pink, structureless
extracellular material . Tumour cells- pleiotropic, containing small & round, clear,
multinucleated, spindled, epithelioid, plasmacytoid, and/or fusiform cells
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(a) Plain radiographic image demonstrating an ossific mass in the region of the right hip.
(b) T1 CEMRI demonstrating mass right gluteal musculature with a thin peripheral rim of enhancement.
(c) PETCT demonstrating mass with very high SUV



Extraosseous
Osteosarcoma
-Etiology

Most cases are sporadic, Environmental &
genetic factors have been associated

Up to 60% of high-grade EOS show TP53
mutations, compared with 1% of low grade
ON

RB1, located at chromosome 13q14
encodes a 110-kDa protein that negatively
regulates progression of cell cycle from
GO/G1 into S phase




Extraosseous Osteosarcoma-
Treatment strategies

* Best treatment strategy Is surgical resection.
 Surgery combined with pre- and postoperative chemotherapy.

» Multidisciplinary approach, long-term survival has increased
to 70%.

* Recurrent disease or metastatic lesions (in lungs) at diagnosis
have a lower survival rate of 20%



WD/DDLPS

* Supernumerary ring and/or giant rod L
chromosomes with amplified segments from Translocation, most c‘?mmonly e
12q13-15 region , harboring several 1(12;16)(q13;p11), fusing FUS (transcriptional
oncogenes including HMGA2, MDM2, regulatory domains interacting with the RNA

CDK4, HMGA2, TSPAN31, OS1, OS9,

CHOP & GLI1

apoptosis §
on 1p32 &

I Liposarcoma (LPS)

* Most frequent STS subtypes in adults
* Arise from primitive mesenchymal cells

e Account for 14 -18% of all STS

* Commonly arising in deep soft tissues —
thigh/ retroperitoneum

* Prognosis depends on histologic features,
site, and size

* In DDLPS-amplification involving ¢-Jun &

polymerasell complex) with DDIT3 (a DNA-
binding leucine zipper transcription factor that

naling kinase 1 (ASK1), located  plays a role in cell cycle control and adipocytic

ng23 resp.

‘Gains: 1p, 1921-32,

differentiation)
PLPS

Ip. 1921-32,2q, 3p.3q, 5p12-p15, 5q, 6p21. 7p, 7q22,
'.ll,"..'._.-_.':.'.ef.l‘l"f"%‘”"‘lc”ﬂ'o‘-“‘lf‘h“m‘3'11‘%-13‘121%' :

N
r
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Liposarcoma

Morphological diversity correlated with their biologic behaviour

Liposarcoma Subtype Well-Differentiated Dedifferentiated Myxoid Pleomorphic
Estimated proportion 40-50 15-20 20-30 5-10

of liposarcoma (%)
Age of peak incidence 50-60 50-60 30-50; can occur in childhood/ = 50

(years)
Typical morphology

Typical sites of origin

Patterns of
recurrence

Response to available
therapies
Genomics

Proliferation of pleomorphic
mature adipocytes, variable
numbers of lipoblasts present

Extremities
Retroperitoneum
Paratesticular (rare)
Mediastinum (rare)

Local recurrence
(retroperitoneum >
extremities)

Little to no metastatic potential

Poor

12g13-15 amplification

High-grade pleomorphic sarcoma
on well-differentiated
background

Retroperitoneum
Extremities
Paratesticular
Mediastinum
Head and neck

Local recurrence in approximately
40%

Metastasis (lung) in approximtely
20%-30%

Poor

12g13-15 amplification plus other
chromosomal abnormalities

adolescence

Round/oval mesenchymal cells
plus signet ring lipoblasts
within myxoid stroma

Thigh; other proximal extremities

Local and/or metastatic (bone,
soft tissue, serosa) in up to
40%

Typically sensitive to radiotherapy
and chemotherapy
t(12;16) with FUS-DDIT3 fusion

Variable number of pleomorphic
lipoblasts on background of
high-grade pleomorphic
sarcoma

Lower limb

Upper limb

Local recurrence in 30%-50%

Metastasis (lung) in 30%-50%
Variable chemosensitivity

Complex, with multiple
chromosomal abnormalities
and higher mutation rate

‘M

Palliation

Best
Supportive
Care +/-
palliative
radiotherapy

Presentation

}

Diagnosis

Patient fit for Surgery?

Yesl

Surgery Tumour large/complex

} }

Follow Up Radiotherapy
CXR/CTl l
Recurrence Fastign

Incomplete Resection

Radiotherapy




Desmoid Tumours

Aggressive fibromatosis

Majority Sporadic (75-85%)

* Age: 30-40 yrs

* Recent pregnancy& Antecedent trauma
» Others —related to FAP

+ Seenin 20% pts with FAP

* Preceded by colonic polyposis

« Occur at prior colectomy scar

Detailed family history to r/o unappreciated FAP (Gardners

Syndrome)
Consider screening colonoscopy

* Related to WNT signaling
pathway

« Sporadic cases
« CTNNB1 mutation
« Stabilized form of B-catenin

» Accumulates & transported to
nucleus

« Activated transcription factors
proliferative effects

FAP cases:

APC mutations

B-catenin stabilization
Specific APC codon mutations
confer higher risk of desmoid




Desmoid Tumours

TREATMENT BASED ON ANATOMIC LOCATION

v

Common sites: Extremity,
Intra-peritoneal, extra-
peritoneal, abdominal wall &
chest wall

Asymptomatic firm mass
Painful mass

Bowel obstruction/
Ischemia

ptions® (order does not
Intra-abdominal/ ndicate preference)
: Retroperitoneal Systemic therapy
Active therapy Surgery (if resectable)
for progressive,
morbid, or
symptomatic All other sites Options® (order does not |
diseaso (abdominal wall, indicate preference) i RO >
peivic, trunk/ o |* Surgery (if resectable)”
axtromity, * Systomic thecapy
headineck/ « Ablation procedures’
Iintrathoracle) « Definitive RT/ — R1%. -

Observation

oh.' vation

or

Consider re-resection*

or
Adjuvant RT/
(category 28)

Definitive RT, See
(SARC-E)

or

Systemic therapy

or

Radical surgery to be
considered if other
modalities fail

or

Ablation procadures'
or

Observation

Margin negative resection

Difficult — large/ infiltrating crucial anatomical
structures

FAP associated desmoids — high recurrence rates
Active surveillance rather than reflexive resection

Show very little growth after presentation




Undifferentiated Pleomorphic
Sarcoma (UPS)

* Previously classified as malignant fibrous
histiocytoma (MFH)

* Commonly affects adults aged 50 -70
e 1:2 female: male ratio

* Originate from a primitive pluripotential
mesenchymal cell or from high-grade
neoplasms of poor differentiation

—>» Stimulatary effect
——— Inhibitory effect

C-MY C amplifications, gains involving
regions such as 8921.3-gter and 9932-
qter

Losses involving multiple regions such
as 13921-922, and 18qg12-g22

TP53 deficiency renders UPS/MFES cells
dependent on Skp2 which survives
sarcoma cells by degrading p21 and p27



Undifferentiated Pleomorphic
Sarcoma (UPS)

« UPS can arise anywhere in body

« Most frequent locations are in _deep soft
tissue of extremities & retroperitoneum.

« Extremities (lower >> upper), Head & neck
* Previous RT site

« Site of chronic ulceration (rare)

 Elderly pts (peak- 60-70 yrs)

« Solitary, painless, soft — firm, skin colored,
deep séated mass




Undifferentiated

Pleomorphic
Sarcoma (UPS)

Surgery mainstay of treatment

Wide or radical excision including infiltrative
“tail” Is required; prone to local recurrence &
metastasis.

Wide excision followed by radiotherapy
recommended for deep lesions

 Recurrence: 30-35%

* Mets: in 50% at presentation — contraindication
for surgical resection

* 5 yrdisease specific survival — 65%



PTEN

Deletions

RB1

TP53

Mutations ATRX

MED12

Amplification MYOCD

Fe R o e s 0 i LS
Histologically-High cellularity, commonly
arranged in fascicles. -abundant pink to deep
red cytoplasm on H&E staining, with cigar-
shaped, centrally located nuclei

Leiomyosarcoma (LMS)

 Arising from smooth muscles -affecting retroperitoneum,
uterus, skin, superficial soft tissues & deep compartments of
extremities.

* Account for 10-15% of all STS

* Categorized into 3 major groups

» Somatic soft tissue LMS

» Cutaneous LMS

» Vascular LMS

* LMS are refractory tumors showing treatment resistance.

* Prognosis is poor with low survival rates compared to other
STSs .



Lelomyosarcoma
(LMS)

Malignant smooth muscle cell tumor.

2nd most common STS after liposarcoma
Sites

o Retroperitoneum > Peritoneal cavity (uterus)
o 25% - trunk & extremity

Predisposition

Prior radiation exposure

Immunosuppression

EBV related tumors




Leilomyosarcoma (LMS)

« Margin negative resection should be attempted
 In case of Uterine — TAH + BSO
* Tumors invading/ closely abutting IVC-Neoadjuvant RT may be useful

« Tumor resection + [VC ligation/Patching of IVC/ Inter-positioning graft of
IVC

 Collaterals preserved — ligation of IVC without reconstruction

Metastasis

- Mainly haematogenous

* Lung > liver

« Poor response to chemo — doxorubicin, ifosamide, docetaxel, gemcitabine



Extraosseous Ewing Sarcoma
(EES)

e Rare, small, round, blue cell tumor of with

same histology & pathogenesis as ES of bone.

* Seen in 2™ or 3 decade of life, 1:2
female:male ratio.

 Commonly sites - lower extremity, head &
neck, paravertebral region & pelvis

e About 10% of cases arise in extra skeletal
soft tissues

* Extraskeletal location can be present as an
extension from a primary bone tumor
(parosteal or periosteal location)

* CD99-negative ESFT express CAV-1.

* Fli-1, HNK-1 & ERG expressed in
ESFT

 Epithelial differentiation (CK-
AE1/AE3) - in 20-30% of ESFT

Tumor cells, intermixed with round cells
showing fine chromatin. Stroma can be
scant & fibrotic or can show sclerosis &
lace-like appearance.



Extraosseous Ewing
Sarcoma (EES)

* Prognosis & management -osseous Ewings
Sarcoma ‘

* Systemic chemotherapy is combined with
surgery &/or radiotherapy, depending on
location &size of neoplasm.

e Vincristine, doxorubicin, and
cyclophosphamide alternating with ifosfamide

& etoposide (VDC/IE) - chemotherapy
regimens

» Targeted therapeutics -clinical responses for
IGF-1R inhibitors

* Immunotherapies are emerging option in
advanced EES




Gastrointestinal Stromal Tumor (GIST)

* Mesenchymal-derived tumor arising Markes: CD 34 CD 17 (< g DOG 1 xprosion
from digestive tract—spindle cell ]
S~ ¢-kit (TK transmembrane receptor)
neoplasm of smooth muscle origin A proto-oncogene (PDGER superfamily)

v

° ACCO u ntS for ~3% Of a-l I G I m al i g n an C i es Natural c-kit ligand (a stem cell factor) binds with c-kit receptor

+*

» Affects adults 40 -70 years & No gender A TR FweT:
predilection (RAS, RAF, MAPK, AKT, STAT3)

c-kit receptor mutation [ | constitutive activation [| cellular proliferation
* Origin — Interstitial cells of Cajal

within myenteric plexus.(functionas  70% GIST - KIT gene mutations

pacemakers Ta Viscera) 07% GIST — PDGFRA mutations
_ 15% GIST — Wild type KIT & PDGFRA genotypes
Sites — Stomach, small bowel, rectum. oOther mutations — SDH (Carney- Stratakis

syndrome), BRAF, KRAS and NF1 (NFtype 1)



* Asymptomatic (incidental)
* Pain, Nausea, vomiting, Gl blood loss (rare
e Associated syndromic features

* Well encapsulated with heterogeneous
contrast enhancement

* Endoscopic US guided needle biopsy —
spindle cell neoplasm

* Pre-op staging: CECT chest, abdomen, pelvis

. -

|




PRIMARY NEOADJUVANT THERAPY" FOLLOW-UP THERAPY

PRESENTATION Imatinib®° for KIT or PDGFRA
mutations (excluding PDGFRA
exon 18 mutations that are
insensitive to imatinib, including
D842V)

Avapritinib for GIST with PDGFRA

exon 18 mutations that are Surgery, if
ipsensi.tive to imatinib Resbonse feasibleMs
(including PDGFRA D842V) - P | after
Mutational NTRK-directed therapies for NTRK | |Imaging® stable disease’ s
Resectable | |; ince (next- | |fusions to assess
GIST with g |, |treatment
significant generaﬂqn ™| For succinate dehydrogenase responsePd _
morbidity? | [Soaen o 9 (SDH)-deficient GIST: and evaluate Surgery, if
[NGS]) + Sunitinib patient feasible™:s
SDHB or adherence (a0
immunohisto- Observation (category 2B) rrogression < If surgery not
chemistry (IHC)| |or feasible,
Clinical trial see GIST-5

BRAF-directed therapies for certain
BRAF mutations

Forgo neoadjuvant therapy if other | °Medical therapy is the usual course of treatment. However, patient may prc
mutations bleeding or symptomatic tumor or poor treatment tolerance.
P PET/CT may give indication of imatinib efficacy after 2—4 weeks of therapy




Congenital Fibrosarcoma (CES) Genes

ETV6-NTRK3
EML4-NTRK3
TPM3-NTRKI
LMNA-NTRKI1

* Congenital (or infantile) fibrosarcoma (CFES) - MIRS84F1-NTRK]

SQSTMI1-NTRK1

malignant neoplasm of fibroblasts that occurs in TPRNTRKI

STRN-NTRK2
NTRK1 rearrangement, not otherwise specified

p tS aged 2 years or younger ETV6 rearrangement, not otherwise specified
. . RET-MYH10
* Excellent prognosis & a very low metastatic rate. RET-KIAA1217

RET-CLIP2
BRAF point mutations
FOXN3- BRAF and TRIPP1-BRAF
EPB4112-BRAF
KIAAL549-BRAF
OSBP-BRAF
DAAMI1-BRAF
SEP7-BRAF
CUX1-BRAF
BRAF rearrangement, not otherwise specified
BRAF Intragenic deletion
BRAF intragenic deletion and ETV6-NTRK3
BMPRIA-RAF1

* Sheets of malignant spindle cells forming interlacing cords
with focal collections of inflammatory cells.

» Areas of haemorrhage, necrosis, & calcifications

* Mitoses can often be identified




Congenital Fibrosarcoma
(CES)

* Limited number of IFS can regress
spontaneously

* Surgical extirpation - curable

treatment approach « Preop chemotherapy used in inoperable
» Conservative surgery so as to avoid  Pts = delayed conservative surgery or
functional damage complete resection when tumor shrinkage
_ is achieved
* About 48%-62% of primary * Postop chemotherapy recommended as
tumors are unresectable & require  frct-line treatment for pts with
a multidisciplinary strategy macroscopic residual disease to decrease

local recurrence
* Radiotherapy application is limited



Synovial Sarcoma (SS)

* Aggressive subtype-arising from synovial tissue lining joint cavities of
extremities,

* Often affects adolescents and young adults

* Accounts for ~ 8% of all STS

* Trauma can draws attention to an already existing mass

* Deep soft tissue of extremities & predilection for lower extremities..

* Head & neck area is 2™ most common site- retropharyngeal &
parapharyngeal

* Less frequent in trunk.
* Unusual locations such as skin, lung, prostate, bone, kidney, and CNS.

t(X;18)(pll;qll)
chromosomal translocation in
over 95%

FISH & RT-PCR demonstrate
SS18-SSXT1 gene fusion in

about 70%, mostly biphasic
cases.

Other related fusions are
SS18-SSX?2 and SS18-SSX4.




Synovial Sarcoma (SS)

- Expansile, multilobular mass - circumscribed
by a pseudocapsule (Averages 3—10 cm 1n dia.)

- Secondary changes can be present as necrosis,
cyst formation, hemorrhage, myxoid areas &
calcification.

Sheets of spindle cell proliferation.
“School of fish” is a characteristic growth
pattern of this type

N O T AT s y 5

Biphasic SS have the addition of
characteristics of the epithelial component
1n varying proportions




Svynovial Sarcoma (SS)

* Prognosis 1s poor with 50- 70% of cases developing metastases.

* Management strategy - wide resection followed by
polychemotherapy with or without 1rradiation

* Multiple chemotherapy for advanced disease.
* Targeted, immune, and metabolic therapies are in testing.



Rhabdomyosarcoma (RMS)

e Most common STS in childhood
populations-----50% of STSs in
children

* Two thirds cases occur before age of 6
years, a second peak during mid-
adolescence

* Arising in limbs, central axis, or head
and neck areas

5 differeniation )
« Wor * Favorable prognoss -
Other amplification events in~ + Mutations . Mutations
ARMS include 2p24, 12q13- l \
ql4, & 13q31 chromosomal / , MGz S0
regions, of which target ke - B p"..".“:‘ﬂ loswes in 9
genes include MYCN, CDK4 50000 atlons . and 13 " and 16 o
& MIR1THG wensom —— Y Y
e - Rk

pooes . ' FNRMS Elevated levels of wild-type

—— PAX3 or PAX7 expression &

v g trisomy 2 huve also been

* described in ERMS
FPRMS

Non parameningeal 9%

Parameningeal 23% m

e\
' Orbit 7%
Others 17%

\ | o u——
| \ Limbs 16%

i \
{ ] ] /
Genitouritary: b | NG
bladder/prostate 11% [ ’
/ ‘\ 5'

Genitouritary:
non bladder/prostate
Male 12% Female 5%



Table 1 [RMS subtypes based on histological morphology

14

Descobesive poimitive round

with imerspersed loome myxoid  enlarged, lyporchromatic colls with featurmes remniscont  colls within inteywoven fibrous
SUrOMm nuclel, multipolar mmotic of smooth muscle neoplasims septa
figures

Location  Genmowinary tract. bead and  Extremities, chest and Paratesticular, and hoad and Extromities, head and neck,
neck, urinary bladder, proatate,  abdomen neck in childron: Iwad and nock  chest, gonital organs, abdomen.
billary tract, abxdomen, polvis, n ackles and anad arow
retroperitoneum

Age fyears) <10 o050 <10 10-2%

>40
~Molall 0% 10% 1% 20%
MS cirsers
*  Favourable Unlavowable Favourable (children) Unfavourable

Unfavourabile (addts)




Rhabdomyosarcoma (RMS)

* Surgical resection & radiotherapy in
conjunction with systemic chemotherapy
because of high metastatic potential

* Management strategies for adults with RMS
are similar to those for children

 International Society of Paediatric Oncology
Malignant Mesenchymal Tumor (MMT) Group
prefers use of chemotherapy as a front-line
approach with its aim at avoiding, major
surgical procedures & long-term effects of
radiotherapy

* Soft Tissue Sarcoma (STS) Committee of the
Children’s Oncology Group (COG) (COG-
STS) apply local control measures for non-
{)netastatlc cases soon after 1nitial operation or

10psy

Small molecule inhibitors include

Targeting of IGF-1 receptor
Anti-angiogenic drugs

Kinase Inhibitors-Sorafenib
(Nexavar)

mTOR 1nhibitors such
astemsirolimus (Torisel) &
everolimus (Afinitor)

Additional therapeutic focus -
immune mediated destruction of
PAX FOXOI1 fusion oncoprotein by
vaccination or by kinase inhibitors



Low Risk Group (A)

Localized non alveolar RMS,
microscopically completely
resected (IRS Group |), at all sites,
& nodes negative

& tumour size<5cm

& age < 10 years

Rhabdomyosarcoma (RMS) Risk Groups

Treatment strategies designed are
based on both pre-treatment clinical
& radiographic data, as well as
surgical & pathological findings

Subgroup B Treatment
Localised non alveolar RMS,
microscopically completely
resected (IRS Group I), at all
sites & nodes negative &
tumour size >5cm or age > 10
years

Subgroup C treatment (ARM
SR-C) Non alveolar RMS,
IRS Group Il or I,

localised in orbit, head and

Subgroup Fusion IRS Site Node

SO Status | Group Stage

Size or Age

Low Risk Negative Both Favourable

One or both
Unfavourable

Standard B Negative | Any NO

Risk

Negative Favourable Any

neck non PM or GU Negative | I, 11l Unfavourabie NO Any
including bladder-prostate, High Risk E Negative | 11, Il Any N1 Any
and nodes negative and any

F Positive | L 11,11l Any NO Any

size or age

Subgroup D G Positive | I, Il Any N1 Any

non alveolar, fusion
negative RMS, IRS Group Il
or lll, localised in
parameningeal,
extremities, or “other
sites” & nodes negative &
any tumour size or age

Very High
Risk

H Any v Any Any Any

Subgroup E

non alveolar, fusion negative
RMS, IRS Group Il or lll, any
site and nodes positive and
any tumour size or age

Subgroup F

Alveolar, fusion positive RMS,
IRS Group | or Il or lll, and any
site &

nodes negative &

any tumour size or age

Subgroup G

Alveolar, fusion positive
RMS, IRS Group Il or IlI,
and any site &

nodes positive &

any tumour size or age

Subggroup H
Alveolar/non-alveolar fusion
positive/negative RMS, IRS
Group IV, and any site &
nodes any &

any tumour size or age




Vi N MW VMY VvV .y Vi NNV The treatment comprises of 4 cycles of Ifosfamide, Vincristine and Actinomycin D (IVA) followed by 5
A A A A A A A A courses of Vincristine and Actinomycin D (VA). The total duration of chemotherapy is 25 weeks.
Weeks 1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 | l ' '
Cycle no. 1 2 3 4 5 6 7 8 Surgery [V V V| [vV V]| |V Vv Vv Vv Vv Vv Vv
Low Risk Group (A) 8 s 2 QA A 2 A 2 o
Sy > ~ > ; . T Weeks. 1 2 3 4 56 7 10 13 16 19 22 25
V = Vincristine 1.5 mg/m? (maximum single dose 2 mg) as a single intravenous injection. Cicle 16,7 2 3 4 5 7 8 9
A = Actinomycin D 1.5 mg/m? (maximum single dose 2 mg) as a single intravenous injection. ' Subgroup B
No radiotherapy
| | r| M |s | , LOCAL Response
Surgery [V V V| [v vV e| v |vfv v Y v v I Evaluation Su bquUD D.E .F
A A ol lafaja_|la A |la_|ja |7 ® -—
Weeks. 1 2 3 4 5 6 HBUHE 16 19 22 25 ASSESSM ? S o
Cycle no. 1 ¢ ls] % [ [° 6 7 8 9 el Ul i I | crPR i U I I I [eca
LE:] g V VV|[v VvV v or v 2 v [V [[Vv |[v iv A S
A A A | SD A [A* _[|A* [IA* (A TIA | L s
Sub C € |lbo__llbe Do | 0o | E c | tostoint
. ubgroup cs
With Radiotherapy R R
Y Y | Radiotherapy o m | Vyear
. ‘ N E
| | | R (t | LOCAL TN
Surgery [V V V| [vvv|vv[e | lv v v v 1 lv ?v — | A ] PD 8 &
L - A_Le| B Y - A = l 2" line treatment + RT ] o
Weeks. 1 2 3 4586 7 » 10 13 16 19 22 25 ASSESSM L
Cycle no. 1 2 3 |5 4 5 6 7 8 9 ENT Wks 1 23 4 56 7 9 10° 13 16 18 22 25
€ Radiotherapy
I Response Pre Local Therapy
Subqgroup G Response Evalustion Evalustion Subqgqgroup H
Evaluation . J L
2 I ——— | S S 0
s | ! il ce 0o |[s] b I [ |lca u i erer P ETTET Y ETTE ][R ] © A
. V VV|V VV|V |or v |v v v |[v |V |as
g Vvvivvy ‘V or v g v ‘V v |V : : G !A A | A SD A A |IA |[C]|a ||a* [la* | L s Maintonance
¢ |a A A | PR3 A || G (A A A |lA g | | " . ”i Do |lbo__ ||Do Do_| i : . & | reatment
i B o B B 4 treatme .. Radioth
R ’ | R e g Y y | L Radtotherapy | ¢ | 1yemr
Y Y o N N w»
A g | Radiotherapy . &‘ 4 F 2 L
i o SI0P Europe — PD 2 N
1he Surcgean Socety for Paccinins Oncology 03 |} T
Wks1 23 4 56 7 9 10° 3 16 19 22 b e S Sy o s ok | 2*1ne voatment+ R7_| A
Wks 1 23 4 56 7 9 10° 13 18 19 22 25




Summary

« Rare heterogeneous group of cancers of mesenchymal origin
« More common in paediatric age groups

« Many STSs are highly aggressive tumors with a strong propensity
for local recurrence and metastasis

* Metastatic spread represents the single-most powerful predictor of
poor outcome in high-risk STSs

* (Genetic and non-genetic factors play a role in sarcomagenesis

« Multimodality treatment is desirable with margin negative surgery the
curative procedure followed by risk adapted adjuvant treatment.
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