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Persistent or 

recurrent disease 

Summary of current treatment algorithms for 

soft tissue sarcoma 

No detectable 

disease 

Unresectable 

Neoadjuvant 

RT and/or CT  

Stage I, II, III 

Surgery +/- 

adjuvant RT 
CT +/- RT 

Resectable 

Second-line 

chemotherapy 

First-line 

chemotherapy 

Advanced/ 

stage IV 

Multiple lines of 

chemotherapy 

Best supportive 

care 

Based on: NCCN Clinical Practice Guidelines in Oncology: Soft Tissue Sarcoma, v.1. 2012. http://www.nccn.org/professionals/ 

physician_gls/pdf/sarcoma.pdf [accessed Mar 2012]; Casali P & Blay JY. Ann Oncol 2010;21:198; Grimer R et al. Sarcoma 2010;2010:506182 

RT, radiotherapy; CT, chemotherapy 

Metastasectomy 

+/- CT and RT 



Neoadjuvant therapy 

5 

*In high grade, borderline resectable STS the 

preoperative chemotherapy and radiotherapy or 

isolated limb perfusion with melphalan/TNF alpha 

may be applied allowing for limb 

preservation/function-sparing and radical resection. 

  

*The potential benefit of neoadjuvant therapy is the 

determination of tumor sensitivity to therapy gained 

from examination of the postresection surgical 

specimen.  



When to consider? -                          

“High risk” Sarcoma 
Greater than 5 cm in 

diameter 

Deep to fascia 

Adjacent to bone/joints 

Adjacent to 

neurovascular 

structures 

Invading skin 
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Neo-/Adjuvant chemotherapy  

(2012 ESMO) 

• No consensus 
 

• Not a standard option 
 

• « No treatment arm » still a standard 
 

• May be discussed in multidisciplinary setting  

– which objective? 

– Which patients (Size>5, grade 3, histotypes ...) 
 

• Targeted treatment to be explored? 

• Some exceptions are RMS, EFT…. 



Neoadjuvant chemotherapy 
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Preop RT – smaller target volume and dose, better 

defined tumor volume but higher rate of early 

postop complications (less late complications) 
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Own data 2005-2010 OS (preop RTH) 
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FACTOR (N) ACUTE TREATMENT TOXICITY LATE TREATMENT TOXICITY 

ALL% (N) 

32.4%(88) 

Inflammation 
requiring oral 
antibiotics % (N) 
All 11.8% (32) 

Wound 
dehiscence 
% (N) 

All11.8%(32) 

Prolonged 
wound 
healing 
% (N) All 
16.5% (45) 

ALL %(N) 

14.7%(40) 

Prolonged 
edema 
% (N) 

All 9.2%(25) 

Increased tissue 
fibrosis 
% (N) All 3.7%(10) 

Anatomic site of 
primary tumour P= <0.002 P=0.021 P=0.072 P=0.001 P=0.154 P=0.428 P=0.074 

Trunk (37)  
13.5%(5) 5.4% (2) 5.4%(2) 2.7%(1) 5.4% (2) 5.4% (2) 0 

Upper 
extremity(44) 9.1%(4) 2.3% (1) 4.5% (2) 4.5%(2) 20.5%(9) 13.6% (6) 9.1%(4) 

Lower 
extremity(191) 41.4%(79) 15.2%(29) 14.7%(28) 22%(42) 15.2%(29) 8.9%(17) 3.1%(6) 

Neoadjuvant 
chemotherapy  P <0.001 P=0.084 P=0.009 P=0.021 P=0.039 P=0.088 P=0.559 

Yes (61) 
52.5%(32) 18% (11) 21.3%(13) 26.2%(16) 23% (14) 14.8% (9) 4.9%(3) 

No(211) 
26.5%(56) 10% (21) 9.0%(19) 13.7%(29) 12.3%(26) 7.6% (16) 3.3%(7) 

Postoperative 
radiotherapy  P=0.005 P=0.082 P=0.082 P=0.034 P <0.001 P=0.016 P<0.001 

Yes (21) 
4.8%(1) 0 0 0 42.9%(9) 23.8%(5) 23.8%(5) 

No(251) 
34.7%(87) 12.7% (32) 12.7% (32) 17.9% (45) 12.4%(31) 8.0%(20) 2.0%(5) 

 EJSO 2014 



Major series of preop RT 
Study Radiotherapy  

sequence 

Patients 

number 

Tumor 

grade 

Local 

control 

rate 

Overall 

survival 

Wound complication rate Surgery for 

treatment of 

the 

complications 

Early 

toxicity 

Late toxicity 

5x5 Gy  preoperative 

radiotherapy 

272 65% 

G3 

81% Estimated 

5-years 

60% 

32.4% 12.4% 7% 

O’Sullivan 

et al. 

2002 

preoperative 

radiotherapy 

94 83% 

G2+G3 

Not 

analyzed 

 

3-years 

follow up 

85% 

35% Approximately 

50%28 

16% 

postoperative 

radiotherapy 

96 83% 

G2+G3 

17% 5.3% 

Pollack et 

al.  

1998 

preoperative 

radiotherapy 

128 67% 82% Not 

analyzed 

 

25% 6% Not analyzed 

 postoperative 

radiotherapy 

165 73% 81% 

p=0.07 

6% 

Zagars et 

al. 

2003 

preoperative 

radiotherapy 

271 74% 

G3 

83% Estimated 

5-years 

63% 

Not 

analyzed 

5% 1.5% (eight 

patients from 

the whole 

study group) postoperative 

radiotherapy 

246 70% 

G3 

72% 

P=0.491 

9% 

P=0.03 

Hui et ali. 

2006 

preoperative 

radiotherapy 

67 69% 

G3 

93% Estimated 

5-years 

73% 

41% 7.4% 18% 
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Synovial sarcoma – multimodal therapy 

 

Preoperative chemo- and radiotherapy in synovial sarcoma. 

A phase II study - Cancer Center-Institute, Warsaw 

 

 

Dates of accrual: - February 1996 - ongoing 

Patients #:   - > 100 

 

Results:   - 5-year OS 71%,    

     

 

Conclusion:  the very aggressive treatment schedule is  

    manageable 
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Dane pacjenta:  

 

 

Schemat postępowania 

u chorych na SARCOMA SYNOVIALE leczonych w sposób skojarzony 
Klinika Nowotworów Tkanek Miękkich i Kości, Centrum Onkologii – Instytut Warszawa 

 
Wypełnia pierwszy lekarz prowadzący (badacz): …………………………………………………… 

       imię i nazwisko 

Tydzień 

leczenia 
POSTĘPOWANIE Data 

planowana 

Data 

wykonania 

0 BIOPSJA, BADANIA (1,2,3,4,5)   

1 CHTH 1-szy kurs: HD-IFO 1,7g/m
2
 7 dni   

2    

3 Badania (1, 4)   

4 CHTH 2-gi kurs: HD-IFO 1,7g/m
2
 7 dni   

5    

6 Badania (4, 5)   

7 Radioterapia przedoperacyjna: 5 dni po 500cGy   

8 OPERACJA   

9    

10 Badania (1, 4)   

11 CHTH 1-szy kurs poop: ADM 60mg/m
2
;  

                           DDP 30mg/m
2  

 3 dni 

  

12    

13 Badania (4, 5)   

14 CHTH 2-gi kurs poop: HD-IFO 1,7g/m
2
 7dni   

15    

16 Badania (1, 4)   

17 CHTH 3-ci kurs poop: HD–IFO 1,7g/m
2
 7dni   

18    

19 Badania (4)   

20 CHTH 4-ty kurs poop: ADM 60mg/m
2
;  

                           DDP 30mg/m
2  

 3 dni 

  

Chory przechodzi do kontroli ambulatoryjnej w gabinecie chemioterapii. 

Badania:     1. RTG klatki piersiowej   2. RTG okolicy objętej chorobą 

       3. TK i/lub RM okolicy objętej chorobą 4. Badania laboratoryjne 

             5. Ew. badania dodatkowe (np. na cytokiny) 

 

 

 

 

Prowadzenie chorego: chirurg – od 1 do 10 tyg. (+informacja chorego, decyzja o rodzaju operacji);  

       chemioterapeuta - od 11 do 20 tyg. 
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Treatment schedule 

Induction neoadjuvant therapy 

 IFO 1,7g/m2/d 7 days     2x  (3 weeks) 

 RTH   5 x 5 Gy       

 (3 - 4 days) Surgery    
        (3 weeks) 

Adjuvant therapy 

 DOX 60mg/m2 + DDP 120mg/m2 

 IFO 1,7g/m2/d 7 days    2x  (3 tweeks) 

 DOX 60mg/m2 + DDP 120mg/m2 
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Overall survival  
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Disease-free survival (DFS) – 

        median 71 months 
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Isolated limb perfusion 
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I Matushansky, RG. Maki, Mechanisms of Sarcomagenesis, Hematol Oncol Clin N Am, 2005 

• Pathway IGFR-AKT-
mTOR  

• Pathway EGFR 

• Pathway PDGFR  

• Pathway MET 

• Pathway RB, p53 
• Angiogenesis pathway 

• Fusion proteins 

• Heat shock proteins 
(Hsp) 

• Hedgehog Pathway 

• Pathway wingless/β-
Catenin 

• RANKL 

• Receptors PPAR 

• DNA (minor groove 
of the spiral) 

 

VEGFR VEGF 

PDGFR 

Sarcoma-related pathways 

TARGETED THERAPY 
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Sarcoma type Drug Molecular target 

Registered indications 

GIST imatinib KIT, PDGFRA 

GIST sunitinib KIT, PDGFR, VEGFR 
GIST regorafenib KIT, PDGFRA, VEGFR 

DFSP imatinib PDGFRB 

Myxoid/round-cell 
liposarcoma, leiomyosarcoma 

trabectedin ? 

STS after previous systemic 
therapy 

pazopanib neoangiogenesis 

Activity of the drugs seen 

Angiosarcoma, 
hemangioendothelioma, 
alveolar soft-part sarcoma 

sunitinib, sorafenib, 
bevacizumab, 
pazopanib, cediranib 

VEGFR 

Pigmented villo-nodular 
synovitis 

imatinib CSF1 

PEC-oma, 
rhabdomyosarcoma 

mTOR inhibitors mTOR 

Ewing sarcoma, 
rhabdomyosarcoma 

anti-IGFR IGFRR1 

GIST sorafenib, dasatinib, 
nilotinib,ponatinib 

KIT, PDGFR, VEGFR 

ASPS, CCS ARQ197 Met 

Aggressive Fibromatosis  Imatinib  
 

Targeted therapy in STS 
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Activity of the drugs seen 

Giant cell tumor of bone RANKL denosumab 

Inflammatory myofibroblastic 
tumor 

ALK/MET P02341066 

Liposarcoma dedifferentiated  MDM2/CDK4 

Chordoma PDGFR, EGFR, mTOR Imatinib, imatinib + mTOR,  
Sunitinib,, EGFR inhibitors  
 

Solitary fibrous tumor Angiogenesis inhibitors, 
mTOR inh, anti-IGFR1 

 Bevacizumab + temozolomide, 
sunitinib, sorafenib; IGF1R 
inhibitors 

 

Targeted therapy in STS 
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DFSP 
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FISH assay confirming  

PDGFB rearrangement 

(red probe)  

in dermatofibrosarcoma 

protuberans (DFSP) cells 
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Imatinib (800mg/d) activity in patient with dermatofibrosarcoma 

protuberans t(17;22)(q22;q13) COL1A1/PDGF- 
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(years)
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Pathological  images before and after imatinib therapy of 

DFSP  
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Neoadjuvant imatinib 
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RATIONALE  

 

for combination of imatinib with 

surgery for patients with localized 

GISTs  

- surgery alone may not control high-risk tumors 
(prevention or delaying recurrences; survival prolongation?) 

- TKI therapy highly efficient in advanced 

(inoperable/metastatic) cases (imatinib benefit > 80%) 

- preoperative therapy gives possibility of avoiding 

mutilating surgery and devitalized tumor facilitates 

resection (less morbidity, less blood transfusion) 
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Rectal GIST 
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Resection of residual tumor – 10/2003 

Further imatinib therapy – CR until now 
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Immunohistochemistry positive staining for CD 117 of gastric GIST 

before imatinib treatment (diffuse staining) and of the specimen after 

partial gastrectomy after imatinib therapy (single cells) 
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Bleeding gastric GIST 
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  Multidisciplinary team / therapy planning 

Radiology Pathology 

SURGERY 

RD ChT 

REHAB

. 

Molecular biology 
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• Cancer Center – Institute; Warsaw:  

M. Zdzienicki, W. Dziewirski, T. Świtaj, 

U. Grzesiakowska, E. Bylina, H. Kosela-Paterczyk, 

M. Szacht, A. Głuszcz, M. Polkowski… 

 

•  All doctors participating in Polish  

Clinical GIST Registry  and our patients 

Polish Sarcoma and GIST Patients 

Support Groups 

 

• EORTC STBSG 

members: A. Gronchi, J-Y. Blay,  

P. Hohenberger, P. Casali, R. Haas, 

F. van Coevorden, S. Sleijfer, 

P. Schöffski, A. LeCesne….. 
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