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Outline 

• Mesenchymal tumours– classification. 

 

• Sarcomas and Molecular diagnostic assays (genetic). 

 

• Recent developments in sarcoma diagnosis 

 

 



Oncological Outcomes of Operative Treatment of Subcutaneous Soft-Tissue Sarcomas of the Extremities* 
J Bone Joint Surg Am, 1997 Jun; 79 (6): 888 -97 .  



Survival Rates 



Classification of mesenchymal tumours 

SPINDLE CELL 

- Leiomyosarcoma 

- Spindle cell rhabdomyosarcoma 

- Fibrosarcoma 

- Spindle cell sarcoma NOS 

 

 

EPITHELIOID CELL 
- Epithelioid sarcoma 

- Epithelioid MPNST 

- Epithelioid angiosarcoma 

- Malignant rhabdoid tumour 

- Metastatic Melanoma 

- Metastatic carcinoma 

 

 

ROUND CELL 
- Ewing Sarcoma 

- Desmoplastic round cell tumour 

- Alveolar rhabdomyosarcoma 

- Neuroblastoma 

- Lymphoma 

- Organ specific – Wilm’s tumour, 
hepatoblastoma, pleuropulmonary 
blastoma 







Molecular classification of 
mesenchymal tumours 

• Atypical lipomatous tumour – MDM2 

• Radiation induced angiosarcoma - MYC 
Amplification 

• Ewing’s sarcoma – EWSR1-FLI1 

• Synovial Sarcoma – SYT-SSX1  
Translocations – 

chimeric fusion genes 

• GIST – KIT 

Angiosarcoma - PTPRB 

• Desmoid fibromatosis – CTNNB1 

• Chondrosarcoma – IDH1 / IDH2 

Point mutations – 
oncogene 

Complex Karyotype • Undifferentiated sarcoma 
• Pleomorphic liposarcoma 

 

 

FISH 
Array CGH 
SNP arrays 

FISH 
RT-PCR 
RNA-seq 

Capillary 
sequencing 
NGS 
MS-RED 

Array CGH 
WGS 



Gene Amplification – diagnostic tests 

  MDM2 amplification 

 

• Atypical lipomatous tumour/ dedifferentiated liposarcoma 

• Low grade osteosarcoma / parosteal osteosarcoma 

 

MYC amplification 

• Radiation induced angiosarcoma 

 



Copy number profile  
 

Chr12q – MDM2 locus 



FISH 
(Design for amplification) 
• Assay design –  

• centromeric probe (enumerate the chromosomes) 

•  gene probe (enumerate the gene copy number) 



MDM2 amplification – Well 
differentiated liposarcoma 

Centromeric 
probe 

Gene 
probe 



• Addition of centromeric probe for the chromosome of interest– 
enables one to count number of chromosomes present. 

• Diploid,  

• aneuploid,  

• low level copy gain, 

•  high level amplification 



Atypical lipomatous tumour 
Well differentiated Liposarcoma 
Dedifferentiated liposarcoma 

Well-differentiated –  
slow growing, does not metastasize, 
multiply recurrent, no 
response to chemotherapy 

 
Dedifferentiated–  
aggressive, can metastasize, limited 
and transient benefit to 
chemotherapy, median survival 
about 12 months 



MDM2/CDK4 amplification – medical 
treatment options 

• RG7112 

• Oral – inhibitor of MDM2 

• Good response to well – dedifferentiated liposarocma 

 

• PD0332991 

• SMI – Acts against CDK4/6 

• Good progression free survival at 12 weeks. 



MYC – radiation induced angiosarcoma 







 

Molecular classification of 
mesenchymal neoplasms 

• Atypical lipomatous tumour – MDM2 

• Radiation induced angiosarcoma - MYC 
Amplification 

• Ewing’s sarcoma – EWSR1-FLI1 

• Synovial Sarcoma – SYT-SSX1  

Translocations – 
chimeric fusion 

genes 

• GIST - KIT 

• Desmoid fibromatosis – CTNNB1 
Point mutations – 

oncogene 

Complex Karyotype • Undifferentiated sarcoma 
• Pleomorphic liposarcoma 

 

 



Fusion gene detection – diagnostic assays 

• RT-PCR 

• RNA-seq 

• FISH 

• Immunohistochemistry – e.g. NAB2—STAT6 fusion in Solitary Fibrous 
Tumour. 



Break-apart FISH 

• Fusion detection: break-apart probe corresponding to the most 
commonly rearranged partner. 

 

• E.g. FISH for Ewing sarcoma or myxoid liposarcoma: 

 

• EWSR1 or FUS 



EWSR1 BREAK APART DESIGN – DUAL COLOUR 



EWSR1 
intact 

EWSR1 
translocated 





Myxoid liposarcoma 



Myxoid/round cell liposarcoma 



FISH – some cons 

• Single gene assay 

• Microscopic Interpretation can be complex 

• Low throughput – one rearrangement at a time e.g. NSCLC (need to 
test for ALK, ROS1 and RET rearrangements.) 



PLEXIFORM NEUROFIBROMA 


