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ClassificationClassification  

 MalignantMalignant    

  

 BenignBenign  

  

 Tumor Tumor likelike  lesionslesions  

  

 MetastasesMetastases  



They are prodused in mesenchym 
 

Most of them are benign 
 

Malignant tumors    1-2 % of all malignancies 
 

Bone sarcomas 
 

Soft tissue sarcomas 
 



SymptomsSymptoms  

 PainPain  

  

 SwellingSwelling  

  

 Impaired functionImpaired function  

  

 Pathological fracturePathological fracture  

  

 General symptoms (fever, weaknes, cachexia …)General symptoms (fever, weaknes, cachexia …)  



DiagnosticsDiagnostics  

 HistoryHistory  
 XX--rayray  
 CT / MRICT / MRI  
 Scintigraphy of the skeletonScintigraphy of the skeleton  
 Chest  XChest  X--ray, CT of the lungsray, CT of the lungs  
 Ultrasonography of the abdomenUltrasonography of the abdomen  
 Biopsy (histology)Biopsy (histology)  

  
 Other imaging methods (PET, angiography, Other imaging methods (PET, angiography, 

laboratory tests. Genetic examination …laboratory tests. Genetic examination …  



BiopsyBiopsy  

 TrueTrue  cutcut  biopsybiopsy    

  

 Needle Needle biopsybiopsy  underunder  CTCT  

  

 ExcisionalExcisional  biopsybiopsy  

  

 HistologyHistology--  experiencedexperienced  pathologistpathologist  

  

 BiopsyBiopsy  ––  in in specialspecial  centrescentres    



XX--ray finding in malignant ray finding in malignant 
bone tumorsbone tumors  

–– Aggressive lesionsAggressive lesions  

  

–– Periostal reactionPeriostal reaction  

  

–– Erosions of cortexErosions of cortex  

  

–– Endostal irregularitiesEndostal irregularities  



IrregularitiesIrregularities  



Periostal reactionPeriostal reaction  
(spikes)(spikes)  



CodmanCodman´́s  triangles  triangle  



OnionOnion--like like 
periostosisperiostosis  

  



Osteolytic Osteolytic 
patchespatches  



Erosions Erosions   
of the cortexof the cortex  



Expansion of the tumorExpansion of the tumor  



AgeAge  

 1. 1. decadedecade::  EwingSAEwingSA  

 2.2.--3. 3. decadedecade::  OSAOSA  

 3.3.--4. 4. decadedecade::  osteoclastomaosteoclastoma, , parostealparosteal        

                                              OSA, OSA, chondrosarcomachondrosarcoma  ……    

 5. 5. decadedecade    ….:….:  MyelomaMyeloma, , secondarysecondary  bonebone  

                                                tumorstumors, , chondrosarcomachondrosarcoma  



Staging 

TNM classification 
 

T1- T4 (size and localisation) 
 

N0-2 (lymphonodes) 
 

M0, M1- lung, skeleton, liver, CNS 



StagingStaging  of of musculoskeletalmusculoskeletal  
tumorstumors  ((EnnekingEnneking))  

 Grade Grade ––  biologicalbiological  aggressivityaggressivity  

  

 LocalLocal  findingfinding  (T)(T)  

  

 N0N0--2 ( 2 ( lymphonodeslymphonodes))  

  

 M0M0--1 (1 (metastasesmetastases))  



Biological agresivity, Grade 

Summary of  
clinical, radiological and histological findings 

G0 benign cytology 

 

G1 invasive growth,  mitoses, anaplastic cells  

 

G2  infiltrative growth, no anatomical margins, high vascularity 

 

G3 fast growth, dediferencial tumor cells, distant metastases 



Site of tumors 

T0 tumor in capsule 

 

T1 extracapsular growth, in compartment 

Satelites in reactive zone 

 

T2 extracompartmental growth 



Extracompartmental growth 



Reactive zone- satelite metastases 
Skip metastases 



Metastases 

M0 no metastases 

M1  metastases are present 

 regional lymphonodes 

  distant metastases- lung, skeleton, liver, CNS 



 II  LowLow  gradegrade  

    A A IntracompartmentalIntracompartmental    G1G1--22    T1T1    M0M0  

    B B ExtracompartmentalExtracompartmental      G1G1--22    T2T2    M0M0  

 IIII  HighHigh  gradegrade  

    AA  IntracompatmentalIntracompatmental    G3G3    T1T1    M0M0  

    B B ExtracompartmentalExtracompartmental      G3G3    T2T2    M0M0  

 IIIIII  MetastaticMetastatic  

    AA  IntracompatmentalIntracompatmental    G1G1--33    T1T1    M1M1  

    BB  ExtracompartmentalExtracompartmental        G1G1--33    T2T2    M1M1  

  

Classification 



Clinical stage 

I. Surgery 
 

II. surgery + radiation + chemotherapy 
 

III. Chemoinduction + radiation (or surgery + chemotherapy) 
 

IV.  Paliative management  



TherapyTherapy  

 LocalLocal  therapytherapy  
–– surgerysurgery  

–– radiotherapyradiotherapy  

–– othersothers  ((embolisationembolisation, RFA …) , RFA …)   

  

 SystemicSystemic  therapytherapy    
–– chemotherapychemotherapy    

–– hormonalhormonal  therapytherapy  

–– bisphosphonatesbisphosphonates  

–– biologicalbiological  treatmenttreatment  ……  



SurgicalSurgical  radicalityradicality  

 RadicalRadical  

  

 WideWide  resectionresection  

  

 MarginalMarginal  

  

 IntralesionalIntralesional  

R0 margins of  removed tumor - without tumor cells   
R1 microscopic infiltration 
R2 macroscopic infiltration 

 



 

Oncological radicality                 

R0  surgery is curative 
 

R1 surgery is not curative 
 adjuvant radiotherapy   

 
R2   debulking  

Surgery is not curative, only paliative 
Adjuvant radiotherapy and chemotherapy 



SurgerySurgery  

  

--  Ablative (amputation, disarticulation)Ablative (amputation, disarticulation)  

  

--  LimbLimb--salvage surgerysalvage surgery  



AblativeAblative  

  

  



ConservativeConservative  hemipelvectomyhemipelvectomy  
ScapulectomyScapulectomy  



Tumor of the pelvis 
1. Stage- removal, bone cement + THA 

2. Stage-  replacement + THA  



Tumor of the scapula 
Removal, replacement of the scapula + total shoulder artroplasty 



Intercalary bone graftIntercalary bone graft    



Osteocartilaginous graftsOsteocartilaginous grafts  



Tumor Tumor endoprosthesisendoprosthesis  

Resection and joint replacementResection and joint replacement  







Composite endoprosthesisComposite endoprosthesis  


