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Why slow progresses?

• Difficult to diagnose

• Complex to organize optimal management

• A highly fragmented group of disease for novel treatments



GIST

LMS
LPS

Ducimetiere et al. PLoS ONE 6(8): e20294. doi:10.1371/journal.pone.0020294.

Sarcomas represent a very heterogeneous set of diseases

In the NETSARC Database
(NETSARC.org, N=25203
(2013-2016)

N=155 histotypes
Incidence >10e5:n=1 (GIST)
Incidence 10e5-10e6, n=23
Incidence 10e6-10e7, n=64
Incidence <10e7, n=68



Histological discordances

Histological reviews registered in 2010: 14% of major discordances (341 cases)

Cost of the treatments assessed for the initial diagnosis: €2,186,816 vs. final diagnosis: €1,060,174

Histological reviews/molecular biology result in a cost saving of more than €1,000,000 

Cancer. 2012 Nov 1;118(21):5339-48



Diagnosis of genomic alterations

Dufresne A, et al. Nat Rev Clin Oncol 2018;15:443–58.



Ordered incidences of sarcomas
and connective tissue tumors in NETSARC 
& published clinical trials

Histotypes
Total Incidence Ph III RPh II Ph II

(2013-2016) /10e6/year

25172 95,104

Incidence >10/10e6/year  

Fibroblastic and myofibroblastic tumours 5274 19,977

Gastrointestinal  stromal  tumors (GIST). 3272 12,394

Adipocytic tumours 3247 12,299

ALL Undifferentiated sarcoma 2717 10,292

ALL smooth muscle tumours 2679 10,148

Incidence <10/10e6/year    

Undifferentiated pleomorphic sarcoma 1556 5,894

All vascular tumor 1520 5,758

Liposarcoma – dedifferentiated 1345 5,095

Desmoid fibromatosis 1339 5,072

Atypical lipomatous tumour/WDLPS 1266 4,795

Uterine sarcoma 1138 4,311

Leiomyosarcoma 1094 4,144

Dermatofibrosarcoma Protuberans 1040 3,939

Leiomyosarcoma -differentiated 945 3,580

Solitary fibrous tumour (all) 925 3,504

Undifferentiated sarcoma NOS 853 3,231

Sarcoma NOS 844 3,197

Solitary fibrous tumor 751 2,845

Angiosarcoma 728 2,758

Kaposi sarcoma 663 2,511

Conventional osteosarcoma 661 2,504

Myxofibrosarcoma 630 2,386

Ewing sarcoma 614 2,326

ALL Rhabdomyosarcoma 608 2,303

Chondrosarcoma NOS 572 2,167

Uterine  leiomyosarcoma 545 2,064

Leiomyosarcoma – poorly differentiated 516 1,955

ALL Synovial sarcoma 442 1,674

Atypical fibroxanthoma 429 1,625

Myxoid or round cell liposarcoma 409 1,549

Liposarcoma - myxoid 355 1,345

All GCTB 330 1,250

Giant cell tumour of bone 324 1,227

Undifferentiated spindle cell sarcoma 308 1,167

ALL Peripheral nerve sheath tumours 286 1,083

Histotypes
Total Incidence Ph III RPh II Ph II

(2013-2016) /10e6/year

 95,104

Incidence <1/10e6/year    

Synovial sarcoma - monophasic 244 0,924

Endometrial stromal sarcoma, low grade 238 0,902

Embryonal RMS 179 0,678

High risk SFT 174 0,659

Malignant peripheral nerve sheath tumour 173 0,655

Other histological subtypes of bone sarcomas 171 0,648

Osteosarcoma NOS 168 0,636

Conventional chordoma 164 0,621

Adenosarcoma 156 0,591

All undifferentiated sarcoma of bone 152 0,576

Inflammatory myofibroblastic Tumour 145 0,549

Pleomorphic RMS 144 0,545

Undifferentiated uterine sarcoma 141 0,534

 Liposarcoma - pleomorphic 139 0,527

Phyllode sarcoma 138 0,523

Embryonal rhabdomyosarcoma usual type 137 0,519

Low grade fibromyxoid sarcoma 136 0,515

Alveolar RMS 123 0,466

Smooth muscle tumour of undetermined malignancy 122 0,462

Epithelioid sarcoma 120 0,455

Central chondrosarcoma, grades 2 and 3 117 0,443

So-called fibrohistiocytic tumours 106 0,402

Epithelioid hemangioEndothelioma 100 0,379

Epithelioid sarcoma 98 0,371

Extraskeletal osteosarcoma 96 0,364

Myoepithelioma, myoepithelial carcinoma, and mixed tumour96 0,364

Dedifferentiated chondrosarcoma 93 0,352

RMS NOS 88 0,333

Myoepithelioma 85 0,322

Central atypical cartilaginous tumour / chondrosarcoma, grade 176 0,288

Clear cell sarcoma of soft tissue 71 0,269

Giant cell tumour of soft tissue 70 0,265

Synovial sarcoma - biphasic 70 0,265

Undifferentiated pleomorphic sarcoma of bone 69 0,261

PECOMA - NOS 67 0,254

Extraskeletal myxoid chondrosarcoma 58 0,220

Round cell sarcoma with EWSR1-non-ETS fusions 56 0,212

 Liposarcoma - round cell 54 0,205

Aneurysmal bone  cyst 53 0,201

Desmoplastic small round cell tumour 52 0,197

Tumors of intermediate malignancy NOS ALL 52 0,197

Chondroblastoma 52 0,197

Extrarenal rhabdoid tumour 51 0,193

Intimal sarcoma 46 0,174

Angiomatoid fibrous histiocytoma 43 0,163

Sclerosing epithelioid fibrosarcoma 41 0,155

Endometrial stromal sarcoma - high-grade 41 0,155

All parosteal osteosarcoma 40 0,152

 Leiomyosarcoma of bone 40 0,152

Spindle cell RMS 39 0,148

Peripheral chondrosarcoma 39 0,148

Synovial sarcoma - poorly Differentiated 37 0,140

Malignant  rhabdoid tumor 36 0,136

Ossifying fibromyxoid Tumour 32 0,121

Alveolar soft part sarcoma 31 0,117

Mesenchymal chondrosarcoma 31 0,117

Osteoblastoma 31 0,117

Plexiform fibrohistiocytic tumors 29 0,110

Embryonal rhabdomyosarcoma spindle cell 29 0,110

Angiosarcoma of bone 29 0,110

Adult fibrosarcoma 28 0,106

Parosteal osteosarcoma 27 0,102

Histotypes
Total Incidence Ph III RPh II Ph II

(2013-2016) /10e6/year

Incidence <0.1/10e6/year
Osteoblastoma-like osteosarcoma

Chondromyxoid  fibroma 26 0,098

Undifferentiated spindle cell sarcoma 26 0,098

Periosteal chondrosarcoma 25 0,095

High-grade surface osteosarcoma 25 0,095

Myxoinflammatory Fibroblastic Sarcoma 23 0,087

Embryonal RMS sarcoma - botryoid type 23 0,087

Undifferentiated epithelioid sarcoma 22 0,083

Langerhans cell histiocytosis 20 0,076

Malignant PECOMA 19 0,072

Low grade  central osteosarcoma  (ALL) 19 0,072

Adamantinoma 19 0,072

UTROSC 17 0,064

Endometrial stromal nodule 16 0,061

Telangiectasic osteosarcoma 16 0,061

SMARCA4-deficient thoracic sarcoma 15 0,057

Clear cell chondrosarcoma 14 0,053

Low grade Myofibroblastic Sarcoma 13 0,049

Dedifferentiated parosteal osteosarcoma 13 0,049

Dedifferentiated low grade central osteosarcoma 12 0,045

Giant cell Fibroblastoma 11 0,042

Sclerosing RMS 11 0,042

CIC-rearranged sarcoma 11 0,042

Infantile fibrosarcoma 10 0,038

Pericytic (perivascular) tumours 10 0,038

Malignant Triton tumour 10 0,038

 Retiform hemangio-endothelioma 9 0,034

Ectomesenchymoma : Malignant mesenchymoma 9 0,034

Malignant granular cell Tumour 9 0,034

Haemosiderotic fibrolipomatous tumour 9 0,034

 Synovial sarcoma of bone 9 0,034

RMS of bone 9 0,034

Lipofibromatosis 8 0,030

Sarcoma with BCOR genetic alterations 7 0,027

Low-grade central osteosarcoma 7 0,027

Pseudomyogenic  hemangioendothelioma 6 0,023

Intermediate vascular tumours 6 0,023

MPNST - epithelioid type 6 0,023

 Mixed tumour 6 0,023

Desmoplastic fibroma of bone 6 0,023

Malignant/dedifferentiated GCTB 6 0,023

BCOR Sarcoma of bone 6 0,023

Intermediate fibrohistiocytic tumors 5 0,019

Adult spindle cell RMS 5 0,019

Phosphaturic mesenchymal tumour 5 0,019

Low grade sinonasal sarcoma 5 0,019

Periosteal osteosarcoma 5 0,019

Kaposiform hemangioendothelioma 4 0,015

Small cell osteosarcoma 4 0,015

Myoepithelioma of bone 4 0,015

Liposarcoma of bone 4 0,015

Composite hemangioendothelioma 3 0,011

Malignant perineurioma 3 0,011

 Adult fibrosarcoma of bone 3 0,011

Liposarcoma - mixed type 2 0,008

Malignant tenosynovial giant cell tumors 2 0,008

Metastatic leiomyoma 2 0,008

Malignant myoepithelial Tumour 2 0,008

Osteoblastoma-like osteosarcoma 2 0,008

Dedifferentiated chordoma 2 0,008

 Lipomatous spindle cell/pleomorphic  tum 1 0,004

Papillary intralymphatic  angioendothelioma 1 0,004

Melanotic neuroectodermal tumour of infancy 1 0,004

Osteogenic tumor of uncertain prognosis 1 0,004

 Fibro-osseous tumour of  bone  NOS 1 0,004

Undifferentiated epithelioid sarcoma 1 0,004



Why slow progresses?

• Difficult to diagnose

• Complex to organize optimal management

• A highly fragmented group of disease for novel treatments



• Biopsy first

– Assessment by an experienced team

• Appropriate imaging of the tumor: MRI andd/or CT scan

• Staging : CT scan (adapted to histology)

• En bloc surgical resection by a trained surgeon

– Planning R0;  If R1, consider re resection

• Post operative radiotherapy (or preoperative)

– (G2-3 and/or deep seated, and/or >5cm)

• (Neoaduvant/adjuvant  chemotherapy)



Bon
e

Soft tissue

Viscer
al

NetSARC: a network of 26 sarcoma reference centers in France
35784 pts  with  follow-up presented in  MDT  since  2010 

• 26 centers of reference in  Netsarc
• Linked with Pathology  network (RREPS)
• Linked with  Bone Network RESOS (2014)

• 3 networks to be merged (2019)

• Single website 

• Entry in the site by CRAs
• Not a clinical  trial, a registry

• Aims:
• Guidelines
• Guiding best practices/patient pathways
• Measuring
• Research

Soft tissue



Websites
- netsarc.org
- rreps.org
- resos.org
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(STS & visceral sarcomas operated)

Non evaluable Unknown

ASCO16



LRFS & OS : incident patient population

Operated 
- In NETSARC, N=9910 (33.9%)
- Outside NETSARC or 

no data, N=19307 (66.1%)

P<0.0001 P<0.0001
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>10 molecular subtypes of  GISTs

GIST

KIT mutation 

(80%)

PDGFRA mutation

(10% in met, 25% in gastric primary)

BRAF or NF1 mutations; TRK fusions

(<2%)

SDH mutation or deficiency 

(either SDHA, SDHB, or SDHC)

(approx. 10%)

Corless CL, et al. Nat Rev Cancer. 2011;11(12):865-878. 



PDGFRA GISTs : D842V vs others
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Cassier  et al. Clin Cancer Res. 2012; 18: 4458-64.



98% of patients with tumor reduction

84% of patients with objective respons

9% of patients   with complete response

Avapritinib in PDGFRA D842V GIST



Primary vs Secondary KIT Mutations in GIST

• GIST is a rare sarcoma 
accounting for 1% to 
2% of GI malignancies1

• Primary mutations in 
KIT or PDGFRA occur in 
>85% of patients with 
GIST2

• Mutations lead to 
activation of the 
kinase3

1. Parab TM, et al. J Gastrointest Oncol. 2019;10:144-154. 2. Hsueh YS, et al. PLOS One.2013;e65762. 3. Smith BD, et al. Cancer Cell. 2019;35:738-751
4. Bai Y, et al. Leukemia.2013;27:278-285. 5. Oppelt PJ, et al. J Gastrointest Oncol. 2017;8:466-473.  

*Ex on 11 mutations of the JM domain result in loss of function of the KIT 
inhibitory  sw itch4

**Mutations in the TK1 region of KIT reflect mutations in the ATP-binding 
pocket (“sw itch pocket region”)4,5

***Mutations in the activ ation loop of KIT reflect mutations in the KIT 
activ ating sw itch region4

From Hemming M, et al. Ann Oncol. 2018;29:2037-2045 by  permission of Ox ford 
Univ ersity  Press on behalf of the European Society  for Medical Oncology .



Ripretinib is a novel tyrosine kinase switch control inhibitor engineered to broadly inhibit KIT and PDGFRA mutated 

kinases by using a unique dual mechanism of action that regulates the kinase switch pocket and activation loop

Smith BD, et al. Cancer Cell. 2019;35:738-751. 

24

INVICTUS: A Phase 3, INterVentional, Double-Blind, Placebo-Controlled 
Study to Assess the Safety and Efficacy of Ripretinib as ≥4th Line Therapy 
In Patients with AdvanCed Gastrointestinal Stromal TUmorS (GIST) Who 
Have Received Treatment with Prior Anticancer Therapies (NCT03353753)

Margaret von Mehren, Steven Attia, Sebastian Bauer, Ping Chi, Gina D’Amato, Suzanne George, Hans Gelderblom, 
Michael C. Heinrich, Robin L. Jones, Peter Reichardt, Patrick Schoffski, Cesar Serrano, John Zalcberg, Julie Meade, 

Kelvin Shi, Rodrigo Ruiz-Soto, Jean-Yves Blay



• Objective response rate (ORR) assessed by BICR 

(Key endpoint)

• Overall survival (OS)

INVICTUS: Randomized Phase 3 Study Design

25

Evaluated ripretinib as ≥4th line therapy in patients with advanced GIST

Primary endpoint

PFS 

(per modified RECIST based on Blinded 

Independent Central Review [BICR])

Select Secondary endpoints

May 31, 2019

Ripretinib

150 mg QD

(28-day cycles)

Dose escalate to              

150 mg BID

Continue on same dose

Discontinue study treatment

Cross over to ripretinib 

150 mg QD

Discontinue study treatment

Disease 

progression

Dose escalate to  

150 mg BID

Discontinue study treatment

Continue on same dose

or

or

or

or

orPlacebo

(28-day cycles)

Randomization

2:1

(n=120)

Stratification

Prior treatments: 

3 vs ≥4

ECOG PS:         

0 vs 1 or 2

Ripretinib

150 mg QD

n=80

(28-day cycles)

Placebo

n=40

(28-day cycles)

Disease 

progression by

blinded 

independent

central review/

unblinding

Data cutoff
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Imatinib mesylate in advanced dermatofibrosarcoma protuberans (DFSP) –

pooled analysis of two phase II clinical trials 
P. Rutkowski, et al ; 

for the EORTC Soft Tissue/Bone Sarcoma Group and South-West Oncology Group

Study 

 
EORTC 

(N=16) 

SWOG 

(N=8) 

Total 

(N=24) 

 N (%) N (%) N (%) 

Response at 14 weeks        

 PR   5 (31.3)    

 SD  6 (37.5)    

 PD   3 (18.8)    

 Not evaluable   2 (12.5)    

Best overall response        

 PR (confirmed)  3 (18.8)   4 (50.0)   7 (29.2)  

 PR (resected)  4 (25.0)   0 (0.0)   4 (16.7)  

 SD   4 (25.0)   2 (25.0)   6 (25.0)  

 PD   3 (18.8)   1 (12.5)*   4 (16.7)  

 Not evaluable   2 (12.5)   1 (12.5)   3 (12.5)  
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M-CSFR inhibitors (TKI & Ab) in PVNS with t(1,2), col3A6-CSF1 fusions 

◆ Case report in 2008

◆ (Ann Oncol 2008)

◆ Retrospective study 2011

◆ (Cancer 2011)

◆ Prospective study 2012

◆ (Proc ASCO 2012)
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Figure: Response to imatinib in PVNS

The best tumor
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RECIST

Response to 
imatinib in PVNS

Distribution of the 

probability of 
efficacy of nilotinib

(Bayesian design)







« Benign disease ??»

Courtesy of  Dr Silvia Stacchiotti, Istituto Nazionale Tumori Milano







Efficacy of Larotrectinib in Sarcomas Harbouring
TRK fusions: Best Change in Target Lesions 
(Investigator assessed)

38

Tumour responses in patients with measurable disease and tumour values recorded at data cut-off, based on RECIST 1.1 sum of longest diameter. 
Excludes one patient because post-baseline assessments were not yet done at data cut-off; one patient continued on treatment. @Patients with a pathological complete response. 
GIST, gastrointesti nal stromal tumour; IFS, infantile fibrosarcoma; RECIST, Response Evaluation Criteria in Solid Tumors; STS, soft tissue sarcoma.
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Efficacy Endpoints 

39

Vertical tick marks represent censored patients. NE, not estimable.

Data cut-off: Feb 19, 2019

Duration of response

No. 

at 

risk

Median: NE 

(range 1.6+ to 44.2+ months)
Median follow -up: 15.6 months

No. 

at 

risk

Median: 44.4 months

(95% CI 44.4–NE)
Median follow -up: 14.1 months

Overall survivalProgression-free survival

No. 

at 

risk

Median: 28.3 months 

(95% CI 16.8–NE)
Median follow -up: 13.0 months



60 year old woman with widely metastatic, refractory MPNST

TPM4-NTRK3 fusion

Enrolled in Phase II trial of larotrectinib – ASCO 2017 Oral Developmental Therapeutics

RC Doebele et al. Cancer Discovery 2015;5:1049-1057
M Gounder ASCO 2017

How to identify these patients?

- Translocation frequently present in very rare sarcomas ( IFS,  QNGIST, IMT)

- Translocations very rare (1%) in other sdarcomas (which are rare…) 
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42



Phamacokinetic and pharmacodynamic data

43

Genes whose knockdown is anti-proliferative in dedifferentiated liposarcoma, and the consequences of CDK4, MDM2 
and YEATS4 knockdown in dedifferentiated liposarcoma

Nat Gen 2010



Phase I combinations of  MDM2/CDK4 ongoing

First example of the need for a dual oncogene blockade (from a single amplicon) ?
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EZH2 inhibitor, tazemetostat

Gounder M, et al. CTOS 2018 

Endpoint Category, n (%)

No Prior 

Anticancer 

Therapy

N=24

Prior Anticancer 

Therapy

N=38 Total N=62

DCR [CR + PR + (SD≥32 weeks)] 9 (38) 6 (16) 15 (24)

90% CI (21.2, 56.3) (7.1, 28.8) (15.5, 34.8) 

ORR (CR + PR)

90% CI

5 (21)

(8.6, 38.9)

3 (8)

(2.2, 19.2)

8 (13)

(6.6, 22.1)

Best Response

CR 0 0 0

PR 5 (21) 3 (8) 8 (13)

SD 16 (67) 20 (53) 36 (58)

PD 2 (8) 11 (29) 13 (21)

NE, missing, or unknown 1 (4) 4 (11) 5 (8)

Median duration of response, weeks

Range 

41

(7.1+, 48.1+)

48+

(40.1, 95.0+)

48+

(7.1+, 95.0+)

Median progression-free survival, weeks

90% CI

25.7

(23.7, NE)

14.7

(8.3, 16.0)

16.1

(15.1, 25.3)

Median overall survival, weeks

90% CI
NE

47.4

(33.7, 64.1)

82.4

(47.7, NE)

Epithelioid sarcoma

Epigenetic “Next Generation” Targets in Sarcomas

Tazemetostat (EZH2 inhibitor) for INI-1 deficient malignant      

rhabdoid tumors and epithelioid sarcomas



REGOBONE:  study design <br /> Regorafenib for Advanced/Metastatic Bone Sarcomas 

Presented By Florence Duffaud at 2018 ASCO Annual Meeting



Osteosarcoma in REGOBONE: Progression-Free Survival <br />  Primary end-point per blinded central review

Presented By Florence Duffaud at 2018 ASCO Annual Meeting





Immunotherapy in Sarcoma?

Meyers PA, et al. J Clin Oncol. 2005;23:2004-2011. Robbins PF, et al. J Clin Oncol. 2011;29:917-924.



Negative trials?





Ordered incidences of sarcomas
and connective tissue tumors in NETSARC 
& published clinical trials

Histotypes
Total Incidence Ph III RPh II Ph II

(2013-2016) /10e6/year

25172 95,104

Incidence >10/10e6/year  

Fibroblastic and myofibroblastic tumours 5274 19,977

Gastrointestinal  stromal  tumors (GIST). 3272 12,394

Adipocytic tumours 3247 12,299

ALL Undifferentiated sarcoma 2717 10,292

ALL smooth muscle tumours 2679 10,148

Incidence <10/10e6/year    

Undifferentiated pleomorphic sarcoma 1556 5,894

All vascular tumor 1520 5,758

Liposarcoma – dedifferentiated 1345 5,095

Desmoid fibromatosis 1339 5,072

Atypical lipomatous tumour/WDLPS 1266 4,795

Uterine sarcoma 1138 4,311

Leiomyosarcoma 1094 4,144

Dermatofibrosarcoma Protuberans 1040 3,939

Leiomyosarcoma -differentiated 945 3,580

Solitary fibrous tumour (all) 925 3,504

Undifferentiated sarcoma NOS 853 3,231

Sarcoma NOS 844 3,197

Solitary fibrous tumor 751 2,845

Angiosarcoma 728 2,758

Kaposi sarcoma 663 2,511

Conventional osteosarcoma 661 2,504

Myxofibrosarcoma 630 2,386

Ewing sarcoma 614 2,326

ALL Rhabdomyosarcoma 608 2,303

Chondrosarcoma NOS 572 2,167

Uterine  leiomyosarcoma 545 2,064

Leiomyosarcoma – poorly differentiated 516 1,955

ALL Synovial sarcoma 442 1,674

Atypical fibroxanthoma 429 1,625

Myxoid or round cell liposarcoma 409 1,549

Liposarcoma - myxoid 355 1,345

All GCTB 330 1,250

Giant cell tumour of bone 324 1,227

Undifferentiated spindle cell sarcoma 308 1,167

ALL Peripheral nerve sheath tumours 286 1,083

Histotypes
Total Incidence Ph III RPh II Ph II

(2013-2016) /10e6/year

 95,104

Incidence <1/10e6/year    

Synovial sarcoma - monophasic 244 0,924

Endometrial stromal sarcoma, low grade 238 0,902

Embryonal RMS 179 0,678

High risk SFT 174 0,659

Malignant peripheral nerve sheath tumour 173 0,655

Other histological subtypes of bone sarcomas 171 0,648

Osteosarcoma NOS 168 0,636

Conventional chordoma 164 0,621

Adenosarcoma 156 0,591

All undifferentiated sarcoma of bone 152 0,576

Inflammatory myofibroblastic Tumour 145 0,549

Pleomorphic RMS 144 0,545

Undifferentiated uterine sarcoma 141 0,534

 Liposarcoma - pleomorphic 139 0,527

Phyllode sarcoma 138 0,523

Embryonal rhabdomyosarcoma usual type 137 0,519

Low grade fibromyxoid sarcoma 136 0,515

Alveolar RMS 123 0,466

Smooth muscle tumour of undetermined malignancy 122 0,462

Epithelioid sarcoma 120 0,455

Central chondrosarcoma, grades 2 and 3 117 0,443

So-called fibrohistiocytic tumours 106 0,402

Epithelioid hemangioEndothelioma 100 0,379

Epithelioid sarcoma 98 0,371

Extraskeletal osteosarcoma 96 0,364

Myoepithelioma, myoepithelial carcinoma, and mixed tumour96 0,364

Dedifferentiated chondrosarcoma 93 0,352

RMS NOS 88 0,333

Myoepithelioma 85 0,322

Central atypical cartilaginous tumour / chondrosarcoma, grade 176 0,288

Clear cell sarcoma of soft tissue 71 0,269

Giant cell tumour of soft tissue 70 0,265

Synovial sarcoma - biphasic 70 0,265

Undifferentiated pleomorphic sarcoma of bone 69 0,261

PECOMA - NOS 67 0,254

Extraskeletal myxoid chondrosarcoma 58 0,220

Round cell sarcoma with EWSR1-non-ETS fusions 56 0,212

 Liposarcoma - round cell 54 0,205

Aneurysmal bone  cyst 53 0,201

Desmoplastic small round cell tumour 52 0,197

Tumors of intermediate malignancy NOS ALL 52 0,197

Chondroblastoma 52 0,197

Extrarenal rhabdoid tumour 51 0,193

Intimal sarcoma 46 0,174

Angiomatoid fibrous histiocytoma 43 0,163

Sclerosing epithelioid fibrosarcoma 41 0,155

Endometrial stromal sarcoma - high-grade 41 0,155

All parosteal osteosarcoma 40 0,152

 Leiomyosarcoma of bone 40 0,152

Spindle cell RMS 39 0,148

Peripheral chondrosarcoma 39 0,148

Synovial sarcoma - poorly Differentiated 37 0,140

Malignant  rhabdoid tumor 36 0,136

Ossifying fibromyxoid Tumour 32 0,121

Alveolar soft part sarcoma 31 0,117

Mesenchymal chondrosarcoma 31 0,117

Osteoblastoma 31 0,117

Plexiform fibrohistiocytic tumors 29 0,110

Embryonal rhabdomyosarcoma spindle cell 29 0,110

Angiosarcoma of bone 29 0,110

Adult fibrosarcoma 28 0,106

Parosteal osteosarcoma 27 0,102

Histotypes
Total Incidence Ph III RPh II Ph II

(2013-2016) /10e6/year

Incidence <0.1/10e6/year
Osteoblastoma-like osteosarcoma

Chondromyxoid  fibroma 26 0,098

Undifferentiated spindle cell sarcoma 26 0,098

Periosteal chondrosarcoma 25 0,095

High-grade surface osteosarcoma 25 0,095

Myxoinflammatory Fibroblastic Sarcoma 23 0,087

Embryonal RMS sarcoma - botryoid type 23 0,087

Undifferentiated epithelioid sarcoma 22 0,083

Langerhans cell histiocytosis 20 0,076

Malignant PECOMA 19 0,072

Low grade  central osteosarcoma  (ALL) 19 0,072

Adamantinoma 19 0,072

UTROSC 17 0,064

Endometrial stromal nodule 16 0,061

Telangiectasic osteosarcoma 16 0,061

SMARCA4-deficient thoracic sarcoma 15 0,057

Clear cell chondrosarcoma 14 0,053

Low grade Myofibroblastic Sarcoma 13 0,049

Dedifferentiated parosteal osteosarcoma 13 0,049

Dedifferentiated low grade central osteosarcoma 12 0,045

Giant cell Fibroblastoma 11 0,042

Sclerosing RMS 11 0,042

CIC-rearranged sarcoma 11 0,042

Infantile fibrosarcoma 10 0,038

Pericytic (perivascular) tumours 10 0,038

Malignant Triton tumour 10 0,038

 Retiform hemangio-endothelioma 9 0,034

Ectomesenchymoma : Malignant mesenchymoma 9 0,034

Malignant granular cell Tumour 9 0,034

Haemosiderotic fibrolipomatous tumour 9 0,034

 Synovial sarcoma of bone 9 0,034

RMS of bone 9 0,034

Lipofibromatosis 8 0,030

Sarcoma with BCOR genetic alterations 7 0,027

Low-grade central osteosarcoma 7 0,027

Pseudomyogenic  hemangioendothelioma 6 0,023

Intermediate vascular tumours 6 0,023

MPNST - epithelioid type 6 0,023

 Mixed tumour 6 0,023

Desmoplastic fibroma of bone 6 0,023

Malignant/dedifferentiated GCTB 6 0,023

BCOR Sarcoma of bone 6 0,023

Intermediate fibrohistiocytic tumors 5 0,019

Adult spindle cell RMS 5 0,019

Phosphaturic mesenchymal tumour 5 0,019

Low grade sinonasal sarcoma 5 0,019

Periosteal osteosarcoma 5 0,019

Kaposiform hemangioendothelioma 4 0,015

Small cell osteosarcoma 4 0,015

Myoepithelioma of bone 4 0,015

Liposarcoma of bone 4 0,015

Composite hemangioendothelioma 3 0,011

Malignant perineurioma 3 0,011

 Adult fibrosarcoma of bone 3 0,011

Liposarcoma - mixed type 2 0,008

Malignant tenosynovial giant cell tumors 2 0,008

Metastatic leiomyoma 2 0,008

Malignant myoepithelial Tumour 2 0,008

Osteoblastoma-like osteosarcoma 2 0,008

Dedifferentiated chordoma 2 0,008

 Lipomatous spindle cell/pleomorphic  tum 1 0,004

Papillary intralymphatic  angioendothelioma 1 0,004

Melanotic neuroectodermal tumour of infancy 1 0,004

Osteogenic tumor of uncertain prognosis 1 0,004

 Fibro-osseous tumour of  bone  NOS 1 0,004

Undifferentiated epithelioid sarcoma 1 0,004



Sarcomas: why slow progresses?

• About 150 subtypes/ complex diagnostic, value of molecular
biology

• Local treatments : optimize management =first goal 

• Very efficient targeted treatments in a variety of sarcoma
histotypes and molecular subsets (incl.immunotherapy)

• But poor rates of approval and reimbursement in these rare 
cancers
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