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Soft tissue sarcomas

Sumitra Chanpeng
Surgery Division, Chaiyaphum Hospital Medical Education Center

Abstract

Soft tissue sarcomas (STS) are a group of rare tumors that arise from mesenchymal
tissues. Although the etiology is unknown, there are risk factors that increase the risk of STS,
such as chemical substances, pesticides, herbicides, and radiation therapies. STS is classified by
the WHO into more than 50 histological subtypes and they typically appear as an asymptomatic
mass. They can occur anywhere in the body, particularly the arm, leg, trunk, retroperitoneum,
head and neck. Diagnosis is made by biopsy for pathological examination. The recommended
method is to perform a core needle biopsy along with radiologic imaging, e.g., CT, MRI, or PET
scan to assess the size of the tumor, the stage of the disease, and the ability to determine the
exact location of the biopsy. The American Joint Committee on Cancer (AJCC) staging system
for soft tissue sarcomas is based on histologic grade, tumor size and depth, and the presence
of nodal or distant metastases. The treatment goals are to achieve long-term survival, local
disease control, and to preserve the function of and the quality of life. Wide local resections
are still the primary treatment. Adjuvant radiation therapy is for prevention of local recurrence,
whereas radiation therapy prior to resection is to reduce the tumor size. The purpose of
chemotherapy is systemic control; therapeutic, adjuvant, and palliative. However, there is still
controversy over survival, therefore, chemotherapy is considered on a case-by-case basis.
Currently, studies of the molecular characteristics of these tumors have led to the invention
of targeted therapy. Most studies are still in clinical trial phases I and II, but they are likely to
be incorporated into standard treatment strategies in the future.
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Wugnssulaeguwiu (autosomal dominant) Lu
Li-Fraumeni syndrome Fadulsarinulsios Tng
ﬁ]uLWﬂJﬂ’J’]ﬁJLﬁEN‘UENﬂ’]iLﬂmJuLNSUUQGI’N‘] Ly
uziSaudlollonou uviSudaiden uziSuAIuL
< Y 7

Wunu

2INTUATDINITUAN

At ednumuwmdmeriawlifionns us
vhueadiomsiuiitould vnavestoudign
Fasondausnuansetuldmuefoasiiiin
foufifswy Ae uaziuv@Maty fiesinan
wuwnndiedeurwindn esmnifuudnui
danmildie snenfeuuinamdudeytesios
visedu Shliuansenmslugausn dedeulaiu
fnsnaleavsegnaiueieist1aAedasuans
21N B’Jﬂwmﬁlmﬁw obstructive gastrointestinal
symptoms, bLadder symptoms %39 neurologic
symptoms Fauina1nn1snaidenvesuziiee
lumbar %38 pelvic nerve®

Saufiormsuaniwemzdaiodeden
JrumnnauULese TeETiAn wivin
AUssiifpuvuiadulIuANgNa1mINNdT 5
wuRuns vunlvetudess fafeudnis deep
fascia W3eflon15Uan Tonansiduueisazg
fefewaz 80°

J Med Health Sci Vol.29 No.3 December 2022




N1931ARN1939 e

1. Radiography WJu diagnostic
evaluation usnilidenlflugithefisefounie
Fusafiasde 14nsa9m skeletal deformities,
soft tissue mineralization, osseous involvement
LU periosteal reaction, remodelling Wudu

2. Ultrasonography fimanuanunsalu
N15LeN cystic AU solid tumor Usgliiu vascular
architecture Usglilu vascular compromise
nnou nasnauldluns guided biopsy o
witlaquuiiiilides

3. Magnetic resonance imaging
(MRI) aq0uiiowdu investigation of choice
dmdvuzdaiiefeseu iewinauisanen
wiSniffodotadeddd lnseaardnansiiv
598 A9 Gadolinium Lﬁaaﬁ%mm non-necrotic
203A9U MRl §9UaAINIEINIATDINADALADA
Fulszamuazndunilelasseu eaziinasie
NINURUNTS AU eUsElevlnens suided
biopsy savnsAnaunisndudusn (local
recurrence) LLaszédﬁwadmaaaQ (residual
tumor) Mevdanisnysne Snistaediliiies
195U5ed drudeidesuns MRl As 1diaiuu
9199ARRngINdoNUsEa MUY A
gnaedlunisuensaslsasening benign Ay
malignant SehoUsvanadesas 25-40 i
LLﬁzé’dﬁ‘ﬁaﬁﬂﬂu@ﬂwmﬁ cardiac pacemaker,
implanted cardiac defibrilator, aneurysm clip,
vascular clamp, otologic %39 ear implants
gnade Jagtulinswauiveaiialug fie MR
spectroscopy lagldudnnisnszanevesdidnnseu
souazaeNyily nuclel RAMUUANAIWSLILANS
loagluaunuimantih nihildreuiiunes
a$uwazidunveaniniiiensinmauiaund
989 metabolites Feaziintuluwaduzide 1wy
Choline \Jufuy
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4. Computed tomography (CT)
ANENINIALUNNSUSEIU osseous architecture
wae cortical bone destruction l#iAna MRI 5374
WU motion artifacts wag air/tissue interfere
thoni vilindenlfluuziSmdudeydesio
uenanil CT dafisegnndt MR vldsniant
ansadenldlaluduaein {Uieszezingd
(critically ill) LLaxQ’ﬂwﬁﬁﬁﬁaﬁmlumiﬁﬂ MRI
dteade fie fUheeglasused uazmndnansiiv
$ddmaaendens anafiuanudesonis
wiansiiussdnseiinnnzlaneld lufihedifeu
uziSeidurnuALENamNNg 5 WURWAT Y30
Wuwila high grade AisWansauvidnaLsd
Aeuimeidosen (CT chest) dausadausnitly
sumsilaseindunsdailodoseu onsram
NSUNSNSENY Inswndnisunsnseaneludsuen™
wazlalunsuussyevaougide (staging) dnee

5. Positron emission tomography
(PET) fo1fuiBnsiaunsgiu (gold standard)
284 metabolic imaging dAuaIITalung
U521l biologic activities Lag tumor necrosis
nasanlasunisanesdnsesaiividnneunis
NfA Heansauen high grade lesion 211 low
grade W@ benign lesion lesan high erade
tumor TuwaluNYeIensT glucolysis LagnIs
uptake @15 fluoro-2-deoxy-D-glucose (FDG)
11N low grade Wag benign tumor wenaniy
filviteyanisunsnszanelueterzdu (distant
metastasis) {ilev1ewUiszazveziSe ns1e PET
ABUANINNFINVDITNNLT LA FauANF19aTN
CT waw MRl fiflvouiunsin anansaviuasulana
lapgesamsidneme
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nIAsITULEE (Biopsy)

1. Fine needle biopsy (FNB) A2
wilugrlunsidedeuziuiedos oulsyun
Zawaz 60-96 uiliiesaniodefilaiusinaes
inlildianunsauenvlauwas seAUAINTULIIUEA
qane13Inen (histologic subtype and grading) It
muﬁgﬁuﬁ’umwﬁmwLLazﬁﬂmmaqwmﬁmeé
Tunsenu sty Selselovdlugunsitdeds
msnduliusn uazn1sUNInsEane (metastasis)
Wi

2. Core needle biopsy (CNB) &A1l
Uaandouaranuuwiudlunisidadsusis
iaidoseulszinatosas 93 sianliuns Fwile
Pladvsuranfivanelunisnsia electron
microscopy, cytogenetic analysis, molecular
genetics tag flow cytometry n13 guided A7y
CT %38 ultrasound azaneLfinALuluglunng
'izqﬁ‘fwwmmmﬁu“ uanantulenianisiin
AMzUNINgoudseaniniovay 1

3. Incisional biopsy sinvinlunsdifi
FNB 3o CNB lulanusalimsddadeldiidesan
Usinasdudloldifissne nsasdlnusnateud
wyun psadluninekadashinue Toardue
5295235 lHAn hematoma Liesainena
MlruziSaianisunsnszaelanazalsvinlae
ﬁammmé@ﬁ%ﬁwmimﬁm Wieazl@Fnmiumus
fvhnsnsetuiesanliusie

4. Excisional biopsy A151#ANLA8INNS
a5t uledeint esanenariildiinnoe
uwnsndeunenasls dseravilisoadounsrigm
9onlU Vuwsseslsaluunndn EuRuAuEna
sl 2 iwuins vieseslsafiogiiu (superficial

tumor)

ANWUEN199ane15INe (Histology)

WUNAILEN¥EUEUBI mature mesenchymal
tissue 7 tumor udsuLUU Tnednsdan WHO
classification U 2020"

M15197 1 silevesganeFinevewzisuieoloseu

Adipocytic tumors
« Well differentiated liposarcoma: lipoma-liked,
sclerosing, inflammatory
« Dedifferentiated liposarcoma
» Myxoid liposarcoma
» Pleomorphic liposarcoma
» Myxoid pleomorphic liposarcoma

Fibroblastic/myofibroblastic tumors
« Solitary fibrous tumor, malignant
 Fibrosarcoma NOS
»  Myxofibrosarcoma
» Low-grade fibromyxoid sarcoma
 Sclerosing epithelioid fibrosarcoma

So-called fibrohistiocytic tumors
» Malignant tenosynovial giant cell tumor

Chondro-osseous tumors
« Osteosarcoma, extraskeletal

Peripheral nerve sheath tumors
» Malignant peripheral nerve sheath tumor
» Melanotic malignant nerve sheath tumor
» Granular cell tumor, malignant
» Perineurioma, malignant

Vascular tumors
 Epitheloid hemangioendothelioma
« Angiosarcoma

Pericytic (perivascular) tumors
» Glomus tumor, malignant

Gastrointestinal stromal tumors
« Gastrointestinal stromal tumors
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15197 1 (519)

Skeletal muscle tumors
e Embryonal rhabdomyosarcoma
« Alveolar rhabdomyosarcoma
» Pleomorphic rhabdomyosarcoma
» Spindle cell/Sclerosing rhabdomyosarcoma
« Ectomesenchymoma

Smooth muscle tumors
« Inflammatory leiomyosarcoma
e Leiomyosarcoma

Undifferentiated small round cell sarcomas of
bone and soft tissue
Ewing sarcoma
« Round cell sarcoma with EWSR1-non-ETS fusions
» ClC-rearranged sarcomas
» Sarcoma with BCOR genetic alterations

Tumors of uncertain differentiation
» Phosphaturic mesenchymal tumor, malignant
» NTRK-rearranged spindle cell neoplasm (emerging)
« Synovial sarcoma
« Epithelioid sarcoma: proximal and classic variant
» Alveolar soft part sarcoma
» Clear cell sarcoma
» Extraskeletal myxoid chondrosarcoma
» Desmoplastic small round cell tumor
» Rhabdoid tumor
« Perivascular epithelioid tumor, malignant
 Intimal sarcoma
 Ossifying fibromyxoid tumor, malignant
» Myoepithelial carcinoma
» Undifferentiated sarcoma
» Spindle cell sarcoma, undifferentiated
» Pleomorphic sarcoma, undifferentiated
« Round cell sarcoma, undifferentiated

WONINT WHO classification Ssléuus
nauuzSaiaideseusendu 4 nguaudnenn
N19T7INe (biological potential)* il

1. Benign nauillsinduifiud widsand
Aeusaniun waglanianisunsnszargluds
a¥uiwdution (< 1/50,000 waa) nuldtnsly
benign cutaneous fibrous histiocytoma

2. Intermediate (locally aggressive)
ﬂ&jmﬁﬁﬂﬂé’mﬁu%ﬂ LLasqﬂmmﬁaLéa%ﬂaLﬁm U
lalinnsunsnszane feu msshedesuduges
Fafousanlnglildvouvenienuidie (wide
excision) waglhinuwadusSiiivevvetuile
(free margin) titonuAumMInduLTu nguil 1wy
desmoids-type fibromatosis

3. Intermediate (rarely metastasizing)
nauiingnanuiedodnafes sasfaiilenia
uwnsnsrangludietearauld wu semhuEeuay
Uon udmumsunsnszanelitoenthiosas 2 nguil
19U plexiform fibrohistiocytic tumor, giant cell
tumor of soft parts NOS
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4. Malignant flemanduilusn s
anannilodetnafes uazannsouningzgly
Hafenrduferay 20-100 Tasduegiuriauas
FEAUANNTULITIVDIRANITINEN

LAUAINTULTILALITEZVDINIFY (Grading
and Staging)

Grading UBNTaTEAUAMUTULIIVRILIA
wazlomansunsnszarevesusssludefonzdu
Fodudaven wernsailse lnedmiussuu
FNCLCC (Federation Nationale des Center de
Lutte Contre le Cancer) WA15W19MNANWUY
aneTInen 3 aeg1eAe tumor differentiation,
91U mitotic count Wag U tumor necrosis'™

v

v a
PNU
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A15199 2 UAAY score LTDUWUITEAUAIINTULTIVBILTALAL TEUYDITLAUAINTULTS

Tumor differentiation Mitotic count Tumor necrosis
(n/10 high-power fields)
Score 1 : sarcoma closely resembling normal Score 1:n <10 Score 0 : Absent

adult mesenchymal tissue (well)

Score 2 : sarcoma for which histological typing is Score 2 : 10-19 Score 1 : <50%
certain (moderate)

Score 3 : embryonal and undifferentiated Score 3:n 220 Score 2 : 250%
sarcomas (poor)

Histologic grade; GX: Grade cannot be assessed, G3: Total score of 6, 7 or 8 G1: Total score of 2 or 3,
G2: Total score of 4 or 5,

'izszﬁuaqmﬁqLﬁfal,?iaﬁiau%uasﬁwﬁm (Regional lymph node (N)) kazn1TuNINTEIe
Yp39ang BInen sefuAusuLsweslsn war  1USeteasdu (Distant metastasis (M) sxuUudi
Toyanendiin Asvuiafeau (Primary tumor (T)  Heaildeia AJCC*(The American Joint Committee
nsunsnszarelufeseutindeddndidss  on Cancer) atuiiuvindedt 8

A15197 3 SzezvesuziSallaidagauuSiaad (trunk) WazseneA (extremity)

Stage  Primary tumor (T)  Regional lymph node (N) Distant metastasis (M) Histologic grade (G)

IA T1 NO MO G1, GX
1B T2,73, T4 NO MO G1, GX
Il T1 NO MO G2, G3
1A T2 NO MO G2, G3
1B T3, T4 NO MO G2, G3
Y Any T N1 MO Any G

Any T Any N M1 Any G

o g X A a o A | o
M990 4 ITYTVDNNSLWLUBLYDDBUUINIUVIAUYDYTBINDI

Stage  Primary tumor (T)  Regional lymph node (N) Distant metastasis (M) Histologic grade (G)

IA T1 NO MO G1, GX
1B T2, T3, T4 NO MO G1, GX
Il T1 NO MO G2, G3
1A T2 NO MO G2, G3
1B T3, T4 NO MO G2, G3

Any T N1 MO Any G
Y Any T Any N M1 Any G
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A13197 5 G810U999UIANBUUTIUEIFT FUA Lasndudoyyediad (trunk, extremity and

retroperitoneum)
T Category T Criteria
X Primary tumor cannot be assessed
TO No evidence of primary tumor
T1 Tumor 5 cm or less in greater dimension
T2 Tumor more than 5 cm and < 10 cm in greater dimension
T3 Tumor more than 10 cm and < 15 cm in greater dimension
Ta Tumor more than 15 cm in greater dimension

A15199 6 NYIUVRIVUINNBUUILIUATYELALAB (head and neck)

T Category T Criteria

TX Primary tumor cannot be assessed

T1 Tumor < 2 cm

T2 Tumor >2 cm to <4 cm

T3 Tumor > 4 cm

T4 Tumor with invasion of adjoining structures

Tda Tumor with orbital invasion, skull base/dural invasion, invasion of central compartment
viscera, involvement of facial skeleton or involvement of pterygoid muscles

Tab Tumor with brain parenchymal invasion, carotid artery encasement, prevertebral muscle

invasion or central nervous system involvement via perineural spread

A19199 7 deuvesruinneuveseiuazlutesisdiazdeten (Abdomen and thoracic visceral organs)

T Category T Criteria
TX Primary tumor cannot be assessed
T1 Organ confined
T2 Tumor extension into tissue beyond organ
T2a Invades serosa or visceral peritoneum
T2b Extension beyond serosa (mesentery)
T3 Invades another organ
T4 Multifocal involvement
Tda Multifocal (2 sites)
Tdb Multifocal (3-5 sites)
Tdc Multifocal (> 5 sites)
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M15199 8 NenuNIsunsnszanelUdmautaaslndLAe

N Category N Criteria
NO No regional lymph node metastasis or unknown lymph node status
N1 Regional lymph node metastasis

= a ' Y 2
N1919N 9 uammmwmszm&ﬂ,ﬂmmmzau

M Category M Criteria
MO No distant metastasis
M1 Distant metastasis

N15AN®IYY Ramanathan lazAng'’
NUTIVUIAVBIN DURALTEAUAIUTULTING
amgSInenduthhdvddyiitinaienisweinsal
va9lsA lagdnsinissendinlu 5 U (5 year
survival) avamaadievuiadeulniu Tngvunsves
NOULDYNIT 5 LWURALLAT 819 5-10 LOURIAT
LazUINAIT 15 LWURALLAT NUSATINITTONTIN
Tu 5 ¥ egfifesay 84, 71 uaz 54 muddiu
LW UAYINUTZAUAMUTULTINIRANEITINGT
%19 low, intermediate Lag high grade WUDH3
n550aT39 U 5 U winiudaway 84, 71 way 54
Ay @aunsunsnszangldeniundes
nuladesninsesay 5 unniniduvia
rhabdomyosarcoma, epitheloid sarcoma,
synovial sarcoma, angiosarcoma, clear cell
sarcoma Wag malignant fibrous histiocytoma
Tonmanisunsnszasaziiisiudosas 10-20
e?iqwmﬁmiLLW'ﬁ'ﬂiszﬂUé‘J’wiamﬁnmﬁawzgﬂ%’m
ogluszozii 4

A133NEN

Whimnglunsinwuzdaiedeseu fo
WieliEtheTTiniiBusn aslenanisunsnszane
Yoeuzs Snwminiinsvieuyete Yoy
swdsdiaunndindia laonisinuniideluil

1. nsWdn dedunisinwnanves
unidaieifeseu Tnevdnnisddy Ao neneny
dnfouuzssoonliunlaedsditodeundviot
e SN FReUInivhmsaTetuilesen
Fhendoaslomanianduidus ﬁaﬁ;ﬁ’uﬁuauﬁmﬁla
Y9IN3HIGA (resection marein) Fadusuenis
Tonmavasnsnduidusn gnimdu 3 ndulae
International Union Against Cancer (UICC) (58
5%UU R-classification'® f®

« Rx; presence of residual tumor can’t
be dissected

« RO; No residual microscopic disease

+ R1; Microscopic residual tumor

« R2; Gross residual disease

wenand fefimsusBnseuuie Enneking
system® wuadu 4 ngu leiun

- Intralesional: Wunsehdmrunansiou
iidsliseslsamdeagnaenisidn Tonandu
Jugdesar 100

- Marginal: iunsensinenu pseudocapsule
YeafouUNSs (reactive zone) Tonandutlus
$ovaz 60-80 LHEIINAIANIINTZANEVBIUEISS
Woadodethades
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- Wide (en bloo): Wunssdnlagien
Aouesonianun LavveuLHar1aInseslsa
Wunsundelu compartment et lennandu
Hugheh feussanadosas 30 Sunensaliinnis
useelsaly compartment Weanuls

- Radical: {unsidalaetousenls
MamuasaNTe compartment duitegdnaidng
fftouse Tomanduidud esiian uwiilonma
WnAuAaUNG (morbidity) wievinlisensa
Tgmslailel (useless limb) Mendsnisudinlags

Radical

JUN 1 M3rdans Enneking system (nmidsenaulaginug)

MsrsPTidmTanuwesL Sivouves
%ut,ﬁa (microscopic positive margin) vl
Shmsnauihugh uavanszernansUasnanlse
(disease free survival) 9NNISANMILUUTDUNAT
(retrospective) WudwﬁﬂwﬁﬁqmmwuL%aa‘uzﬁq
Fwovvastuiie femandudugiunnnii 2 wih
Sewsuruitheiinsislinuwaduzdsiivouves
%m‘fila (microscopic negative margin) JEEIY
Youaz 28 uavievas 15 MuadU uenant wuh
dnsn1ssentinlaesiulu 5 U (overall 5 years
survivaL)Tuﬁﬂ’;aﬁmmﬂmm%aémLéaﬁ*‘uawm
Juidodiganiuiladeutuiineidmmanuigad
uyiSsiiveuretuiiie Aofouas 83 uay 75°

nstdudRLTuRoinsERe T
flugi5e (amputation) 1Huwnsgiunsinm
(standard treatment) qunszIsy 1982 National
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cancer institute 1957891UNISANWILUY

' \SguLigunis

prospective randomized tria
NdpLuuRT oS ituride Aunisidauuy
#92U83872 (limb sparing surgery) TIuAUNTAY
SeEnaINISHIAR nuINsTeEIan1sUasnanlsa
Tu 5 U (5 years disease free survival) W 2 ﬂaq'u
TilumnsnsiufoZesay 78 wag 71 AUy Saum
Tennanisnauid usg'lsuaqmq'm'ﬁfmwuamu
TrINAUNIRNESEINSHIAnAD Sovag 15
wihu? fedu nsrdiauuanueYezswiu
msanesavdamsidindadufivensulutiogiy
Wwdhsdnwnsviwihiivesetons aslenatin
ANURAUNAYEITE19A vilinuA T InvegUay
w¥sidnRtu fafu TagunsdniieTozid
wniSsazvilunsdlitsonsdldnislalgudamindu
Tngluvoutuiiovosmsindndoindatousen
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Tl vouveaionuinniniovinfy 2
wuRunsTuluTasiime uilutiagtunisig
ananlaiites close margin it Litedesnun
Asufiveseterr wazanlentainainy
RAUNATD35819A ANTAAAIINTDY close margin®
Ao v0Ur0ITWioaINnIsHAFRRTeendn 1
wuRlLAs9nAaU ndnduilenunssuiunis
wrtheedunaund Faunmdezfinnsanaieded
oy wimnlunsdiidwsanuwaduzisefiveu
Y33ULHe (R1 resection) unndazfiansannisn
1 (re-resection) wnawnsaviild Tnedniads
HAANGYBINITHIFNTINAIBLELD N5ANYI cohort
study TuﬁﬂwmL%Mifalﬁaéauﬁ'}mu 666 367
fafluzismasndeegndenisiidauazlasunis
21939AnnT1e wuhnguilldsunsindadniisns,
msnduilugily 5 Ywiiudesas 85 Funnn
nauilalldsunseidingogsitoddmeadi
fefosay 78 agudinnidaiinslinuivad

'
a

g A 2 X = o Ao o A o
mwwmau%m%umamLﬂuaﬂmmmqum

2. Msaneded Jagdugnihanldidunis
$nwiaal (adjuvant modality) fid1Aaylunisan
Sasnanduidutuaniumnnsgiunisinw
uzifailaifoson ToyaINN15ANY randomized
control trial WngLUSeutigun1sHIARTENINeNTS
WAL UUanUeIIrag1afgILagNSHAART I
funisanesed Tnevaeanguldyuenaiivadn
Willauiu ¥aINFARINN1TINE NUINGUHFR
fsmifunisneSedldffaondudud uflundu
lsllazunmsnesdiiihondudus o e A
BMTIANUAUMEIVDINTINY (local failure rate)
ogfifevay 22”° NCON guideline wugihlviing
ae¥edlufteusSaiedoseudil close margin
viofmnmanuadunfiiivouvestuiile way
Tungal high risk Bsuszneusne fthefiengunnniy
50 Tiuluastithossosd 3
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d1un1sAneNUTs UL UTENIN9NIS
a1w59@nau (preoperative radiotherapy) Wa
NadHIAn (postoperative radiotherapy) Wu1
JolaUsuuraanisanesd@nounisn
1. Binamess@nilasnutosnd deswn

2728 &

A

LiifpansounquuTIneIsa

2. feugsmdansnesdoiivundnag
waziwadUSHIal pseudocapsule fle Fufislona
AMUALSIVRINTEHAR

3. anlaniain seeding VUZHIAR

uwiteudeiiddude Waleniansiina1oe
Lmsﬂ%’aumammaqaﬁu LU LAY, WAL,
seroma Judu®? LaveralinaseneSunng
nludanaveuatuiiiovesnisingn (sursical
margin) g1nTU fati NCON guideline gzl
TaneSsdnounisingn 3-6 dUavi Liieanne
uwnsndeuTeINe wazvnnuuiulUzEssens
\Ain late fibrosis 1A @udaidevesn1saesadnag
Hdne1avlAAnAMEUNINgaunenas (late
complications) ¢ 1 soft tissue necrosis, bone
fracture, osteonecrosis, edema ag fibrosis™
AR Uiinaesadilindamidaannniy
FlleMainn1IzunsNgounevasgndy’ wun
yos¥vaiuuzilildnowingn fie 50 Gy S1uau
25 fractions dhuruInvas¥ailivduniniueg
iU tumor grade LAZYOULATULL B VB INTHFA
uadruluglduszunm 60-70 Gy 971U 25
fractions

mMIesEmesdseeglna (brachytherapy)
Fanstaanaiu (catheter) Tusgrneindnmean
sovlsadmineuszanu 1 wudiues lnesealsa
Whnunefe seuying 2 wudlies wile tumor
bed uay 1.5-2 wuins seudeu antusld
a3 radioactive W Iridium-192 TuSuil 4-7 nds
msrdimLiielians radioactive dufais tumor
bed lnonse laliussanu 4-6 T TwuSuased
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42-45 Gy finsAnwdssuiisunisliiiaz Ll
$edszoglndiasy (adjuvant brachytherapy)
NSRINNITHIARBYNANY T WUIIBRTING
muaﬂamawwﬁ 5 U (5-years local control
rate) lunguilldsadszerlndgendn Aedevay 89
waz 66 MuadU Inedinaseusi5angy hish grade
Wity wiegnslsAnalugusnsinissennie
lnwizlsa (disease specific survival rate) ey
nsunsnszagludteorduvesivanangulad
AMULANA19AUY NsaneSidnlesedsyerlng
Huasfdnengnuarldnalunsnudy fae
anunsanduluhnuSelitinUsysniuniléigiu
upilveldeAadedldSedsnunazuzISRneunng
(radiation oncologist) A Lage
wenndl Feflnnsdnwniienisanesed
SEerAR LesnansnanvuInLa SRy
¥84 external beam radiotherapy 18 iin1siAv
Foyarausdd 19902004 wuiEtheilisunisans
§ed5¥ NI W IANRIUA 8 external beam
radiotherapy Tneuunnvesssd@iild fie 10-20 Gy
way 45-50 Gy mudu Fafluinaudosndinis
2YSIENOUMIONABNANDLIULAYT NUINBATINT
sontinlaesinlu 5 U wagdnsinisaiuaulse
nnzdi 5 U whiuSesas 77 was 78 anuasu®
3. galividn dyaUsvasdfeniuny
mamsmdiﬂﬁ@i’&ﬁzﬁ%“} (systemic control)
luwinmslreneiivitngnu msldenaiivite
eSumdsnsrsauaznislienafividaiadnm
LUUUTEAUUTZABY 91NA1SANEN meta-analysis
Tud 1997*° wazd 2008* lasiusiu 18
randomized control trial wuiUszlevtivesen
wiltndnsian13sendin (survival) veedll
Aanudandaiy agaluld 2012 European
organization for research and treatment of
cancer (EORTC)” lgi@inw1dayauuu multicenter
randomized control trial wuanlafianuuanena
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Wenssendinlagsi waznslinduifulsae
Fatu NCON guideline 39lalleuusilildonad
Urdmadundanisindaduannsgiunissne us
Trfsandusen 1* Taefimsantilugied
AAoUIUIALINNIT 5 WURIAT NDUANGDS deep
fascia 1unz599in high grade 3ou199ane3
Ingnazinisnevausssesaliunialan L9y
scalp angiosarcoma HOUAUDILARND Paclitaxel,
synovial sarcoma mevausdlanse high dose
Ifosfamide 1Judu®

venand sueithdadaumadenvis
dmsuinenguilsiannsosndnlsl (unresectable)
vidonguiiiimsuninszngldietuizdu msfnw
meta-analysis TuU 2003% $7U574 8 randomized
control trial lugfthessmiSaiodeseudiuu 2,281
518 fimsunsnszagludeToariu wWieuidieu
n151% Doxorubicin 88191Rgaiu Doxorubicin
base FamfvsATvITABY WUy
Doxorubicin base Saufugnaivivaduaunge
Wil turnor response l8u1nn3n winadhaded
asfiutusouiy Tnenatafesdulng fe
aauldondeu musie cardiac complications,
hematologic toxic L4 leukopenia Wag
thrombocytopenia Lwiashqliﬁmuﬁgaaaqmjm
lifluadednsnissendinlagsau

dumsiauneadivaluguuuudu e
isolate limb perfusion® Idgninanldadausnlud
1958 Ine Creech™ lugithe malignant melanoma
USInisen9d Liloan systemic toxic effects Va4
guafthtalugne wilraansadiuanududiy
UBY cytotoxic chemotherapy Aoausini
Foamsldunnnit 20 whidlewlsusunisldead
S5l F3Redeaeaudnfiunasndonuns
uazvanALaanA1lAg (major artery and vein)
YBITENATIFDINT $Aee pneuratic tourniquet
Ushaunilerasensdiiiatestunisialvaves
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cytotoxic chemotherapy L‘ﬂlﬂaj systemic
circulation wazld Esmarch Sauaneilounsowi
duUansvosfounsds vdntiuse crcuit 1
iU cardiopulmonary bypass exchanger wazl
Audausie cytotoxic chemotherapy tneidiadn
hyperthermia 2z ¥ cytotoxic chemotherapy
agent Wi tumoricidal effect usins$nwneag3s
isolate limb perfusion ¢18 Doxorubicin wag
Melphalan lalléwawiniiais 3adinisii tumor
necrosis factor-OL (TNF o) wnleluiaiseun
Haved TNF OL fiD

1. denvhanenasaidenfinaunfives
fouude adlidsvaendenund

2. Jufiu endothelial receptor nse#u
nszurunsdudensruiunisudeivedon
(anticoagulant)

3. @314 thrombus formation nnelu
naeAldenvesnauNgtss iliiAn ischemia
meludinou

| '\f‘enous Iinel.

bt

. Heated blanket |

4. iy vascular permeability LLazan
Auauly interstitial fluid vileLadivnde
ansningeaduzdddietu

3% isolate limb perfusion winlenia
NINIFARLUUSNYI5819A (imb salvage surgery)
Tugthenguillianansasindnlefedesay 86
nat1AesElnginaInn13sives cytotoxic
chemotherapy Lﬁ’hij systemic circulation vinli
Anld iy cardiac output waran systemic
vascular resistance vlvAn distributive shock
syndrome ¢ &3 local side effect @13viliiin
myonecrosis AUfl4 compartment syndrome
pg1alsAnu AIzunsndeussezen (long term
complication) LazdnsIN15eaTInlagTINIAg
Fosimafununateyadely uansinudils
ABUTNR WAIINMARATISAUTINAUNTEUIUNTS
firoutedudiou isolate limb perfusion 348
Lidufifeld

. Chemotherapy -!
ci e —

P

] . Heat I

Exchanger |

SR

e

38.7 degree Celslus:":

gﬂﬁ 2 Isolated limb perfusion (nwUsznaulaesinus)
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4. mynwmuusiith (Targeted therapy)
\losanndaguiinis@nunlusiiu molecular
pathway® wnndu vhlidlafisnssuaumsin
unislusziuead fuiu Salnsandunssm
LL‘UU@‘]"]wazlmza]wiaLézjaéml,%m,ﬁaé’uéy’aﬂalﬂsmﬂ
Aintunieluwad lnonalnudnlunisadng
sarcomagenesis A8 Vascular endothelial
growth factor (VEGF) pathway, Insulin-like
growth factor pathway Wag mammalian target
of rapamycin (mTOR) pathway Fatiu M3

wuugadhAsPnAun e udinseuIunITvail

sadsnsdud tyrosine kinase receptors 17
wei Ty cell surface receptors @ w3U growth
factors wag cytokines Tunsnsdeuwdaadu
waduzSs or¥nwusdauuath dxeelud
1. Anti-VEGF antibody @15 VEGF 1Ju
satnilunsiiansavianiion (angiogenesis)
FaneliAnnsadvaendonsneg warnsivla
(proliferation) YeeRBUNLISe 81 Bevacizumab
Ao human monoclonal anti-VEGF antibody an
vhanldgmdvenaiividadielsionaivdadig
waduzsaldnniu suaveenie 15 me/k @n
nanaendend1nn 21 u aull disease
progression viseRUaeldlausanusie toxicity
ya3eld winan1sinwaulngiliiduiivmela
W N3ANwIYes D’Adamo uazamz® Tugiae
widailodosouiiinsuninsyangldefozau
WU 17 578 ARRUNaN133nE1ve9 Doxorubicin
flvisanitu Bevacizumab wuindifissithediuau
2 MefineuaLeIRoNITNYILUU partial response
Anuluosay 12 vastherimun Seliunnsned
151 Doxorubicin fiier sauiiratiufes
(sidle effect) Aintuis 11u 3 vosifthe fe cardiac
toxicity LAin cardiomyopathy, Ml kaza12LAn
pneumothorax, bowel perforation & Wil

31 Bevacizumab snlglugthe angiosarcoma
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Ly epithelioid hemangioendothelioma s
uwnsnsznevizelouitlianunsarndnle

2. Insulin-like growth factor pathway
nAnFuTuisiuSamsnsEdu Insulin-like growth
factor receptor 910 Insulin-like growth factor 1
(IGF-1) w2 Insulin-like growth factor 2 (IGF-2)
fviliAnnszuiunsiivlnvesdouneide o1
Figitumumab @® human 1Gg2 monoclonal
anti-IGF-1R antibody oiiniazdudinszuiums
autophosphorylation U84 receptor mﬂﬂy’ﬁ IGF-1
waz IGF-2 Fawihligaduziiuianistosaans
agluead Figitumumab §eeglunszuiunis
Anwiradie Ewing’s sarcoma titemsthuldsauiu
g ALIUIUA

3. Mammalian target of rapamycin
(MTOR) pathway AIUANNITASI Hypoxia-
inducible factor (HIF) Fudu mediator 84
angiogenic gene expre55|on V]Lﬂummwumﬁ
%19 VEGF damndudanszuaunsil avdawali
NEANTFUIUNITNMIATHVIADATON WaENIEUILUNIT
\AulpeiouLZLSs 1INNSANYILUU prospective
study lugftheugiuiloidesouiiimaunsnszans
Tugaeferzdusiuiu 212 518 Aanunisliien
Ridaforolimus (oral mTOR inhibitor) Wu31n1%

favAUIAATNWINTUSauar 29% (1Junis

Anwludunnaoy phase 2) wazdiwualuuvinld

8131N1350ATINVDIU LN FeroeFinnuma
nsfnwluszezeisely

4. Tyrosine kinase inhibitors EJﬂuﬂEjaJﬁ

FDA approved Tilglu GIST wu Nilotinib @u

Tunzisafledeseusdndutuausaldenguil

Tadluunsviia i Sorafinib 14lu angiosarcoma,
leiomyosarcoma @2ue1 Pazopanib Tlu
leiomyosarcoma Wwag synovial sarcoma tUugu
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dyuna

uzifailoifosouduuzSeiinuldnuay
anansanulannadinvessiine gUaednlngidn
wmuknngieiaulagy Maitadeiildlaedn
Fuilolunsradyisfimnzaude core needle
biopsy AUNIATIINSIE N8N TYILAN
aunudaduitnseuiasgiu msdnvimsiu
multidisciplinary care \udndty JagUunsendia
Janalumsinuvman auszasifesindounzise
panlinun waruziuidefegeulusenedl
AsaunEfaLuuanuee iiednviniii
Mavihuresssall meanedadgnunladu
Bssnwiaiuwdeastenanisnduidud ns
aufedneurfinvziivelaauninniinisany
Ysdvidwihdin uifiislenavesnnzunsndeuves
wHanaINIsHRRuiY eelividndalifideya
atfuayuiifisane Ssinrsandentidunes 1
JagtunsfnwseruigaayiliinnisAnAuns
Snwwvugath winisfnwdnlvgdegludy
naaea wiAdadululdfaziunldidy
1MIFIUNTSNYIlueUIAA
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