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OsteosarcomaOsteosarcoma  

Malignant osteoidMalignant osteoid  

  



EpidemiologyEpidemiology  

 3 new cases /1 milion/ year3 new cases /1 milion/ year  

 2. decade2. decade  

 Metaphysis of long bonesMetaphysis of long bones    

      1/2 in knee region1/2 in knee region  

        distal femur distal femur   

        proximal tibiaproximal tibia  

        proximal humerusproximal humerus  

  



ClassificationClassification  

 PrimaryPrimary  

–– CentralCentral  

 HighHigh--gradegrade  

–– Conventional highConventional high--gradegrade  (80 (80 ––  90%)90%)  

 OsteoblasticOsteoblastic  

 ChondroblasticChondroblastic  

 FibroblasticFibroblastic  

–– TelangiectaticTelangiectatic  

 LowLow--gradegrade  

  



PeripheralPeripheral  
  

HighHigh--gradegrade  
  

LowLow--GradeGrade  
ParostealParosteal  
  
PeriostalPeriostal  
  



  SecondarySecondary  

  

    --  in in PagetPaget´́ss  diseasedisease  of boneof bone  

    --  post post radiationradiation  



SymptomsSymptoms  

 painpain  

–– during night, in restduring night, in rest  

 swellingswelling  

 pathological fracturepathological fracture  

 metastases in the time of diagnosismetastases in the time of diagnosis  

      in 10in 10--25 % of patients 25 % of patients   



DiagnosticsDiagnostics  

 XX--rayray  

 CT / MRICT / MRI  

 ScintigraphyScintigraphy  

 Chest XChest X--  ray or spiral CTray or spiral CT  

 UltrasonographyUltrasonography  

 Biopsy Biopsy ––  excisional, needleexcisional, needle  



Conventional osteosarcoma 



Conventional ostesarcoma 



Parosteal osteosarcoma 



OSAOSA  

 MissedMissed  casecase  

 WrongWrong  prognosisprognosis  

Oncologic reflex 



TherapyTherapy  

 neodjuvant chemotherapyneodjuvant chemotherapy  

 surgery surgery ––  radical resection / amputationradical resection / amputation  

 adjuvant chemotherapyadjuvant chemotherapy  
 Metastasectomy in lungsMetastasectomy in lungs  

  

 Chemotherapy: (EURAMOS protocol)Chemotherapy: (EURAMOS protocol)  
–– metotrexat, doxorubicin, adriamycin, cisplatina, ifosfamid, metotrexat, doxorubicin, adriamycin, cisplatina, ifosfamid, 

etoposid.etoposid.  

 In lowIn low--grade OSA grade OSA ––  only surgical treatmentonly surgical treatment    

  

 OSA is a radioresistant tumorOSA is a radioresistant tumor  
  



Prognostic factorsPrognostic factors  

MetastasesMetastases    

 Size of the tumorSize of the tumor  

 Axial localisationAxial localisation  

 Radicality of surgeryRadicality of surgery  

 Response to chemotherapyResponse to chemotherapy  

  



Prognosis Prognosis   
––  5 years survival5 years survival  

  

 70% 70% --  conventional highconventional high--grade OSA  grade OSA  
without MTS and with good respone to without MTS and with good respone to 
chemotherapy (to 10 % of vital tumor cellschemotherapy (to 10 % of vital tumor cells))  

  

  

 90% 90% --  u lowu low--grade OSA after radical surgery grade OSA after radical surgery   

  

  



ChondrosarcomaChondrosarcoma  



EpidemiologyEpidemiology  

 10% of primary malignant bone 10% of primary malignant bone 
tumorstumors  

 Age:Age:  
–– primary: 40 primary: 40 ––  60 years60 years  

–– secondary: 25 secondary: 25 ––  45 years45 years  

 LocalisationLocalisation--    

      pelvis, proximal femur, proximal pelvis, proximal femur, proximal 
humerushumerus  



EtiologyEtiology  

 SecondarySecondary  

–– Multiple enchondromasMultiple enchondromas  (M.Ollier,(M.Ollier,  

      Maffucci sy Maffucci sy   

–– Exostosis  diseaseExostosis  disease  

    cartilage over 2 cmcartilage over 2 cm  

–– Chondroblastoma, chondromyxoid Chondroblastoma, chondromyxoid 
fibroma …fibroma …  



Calcifications 



Chondrosarcoma 





Chondrosarcoma 



Chondrosarcoma 



Chondrosarcoma 



TherapyTherapy  

Radical resection Radical resection ––  wide wide 
resection, amputationresection, amputation  

 Metastasectomy in lungsMetastasectomy in lungs  

  

 Chemoresistant tumorChemoresistant tumor    
  

 Radioresistant tumorRadioresistant tumor  



PrognosisPrognosis  

 Prognostic factors:Prognostic factors:    
–– Radicality of surgeryRadicality of surgery  
–– SizeSize  
–– Histological gradingHistological grading  

 In intralesional surgery In intralesional surgery ––  90% risk of local 90% risk of local 
recurrence and lung metastasesrecurrence and lung metastases  
  

 Prognosis:Prognosis:  
–– Conventional lowConventional low--grade  90%       10 yearsgrade  90%       10 years  
–– Conventional highConventional high--grade 20grade 20--40%  10 years40%  10 years  
–– Dediferenciated sarcoma 15%        5 yearsDediferenciated sarcoma 15%        5 years  



Ewing sarcoma Ewing sarcoma 
familyfamily  

Group of high grade malignant round cells bone 
tumors with neuroectodermal differentiation and 
specific translocation. 

• Ewing sarcoma 

• PNET (periferal neuroectodermal tumor 

• Askin tumor of the chest wall  

• Neuroblastoma in adults 

  



EpidemiologyEpidemiology  

 One new case /1 mil./ 1 yearOne new case /1 mil./ 1 year  

  

 55--25 years25 years  

 In metaphysis of long bones with In metaphysis of long bones with 
extension into diaphysis and extension into diaphysis and   

      in flat bones (pelvis, scapulla)in flat bones (pelvis, scapulla)  



SymptomsSymptoms  

 pain pain   

 swellingswelling  

 Fever, redness,Fever, redness,  

 Leucocytosis, ESR elev.Leucocytosis, ESR elev.  

 BiopsyBiopsy--  + identification of specific + identification of specific 
gene translocation gene translocation t(11,22)q(24,12)t(11,22)q(24,12)    



Ewing sarcoma 



Ewing sarcoma 



Ewing sarcoma 



Ewing sarcoma 



Ewing  sarcoma 



TherapyTherapy  

 Chemo and radio sensitive tumorChemo and radio sensitive tumor  

 Neoadjuvant chemotherapyNeoadjuvant chemotherapy  

 Local therapy:Local therapy:  
–– Radiotherapy Radiotherapy   

–– Wide resectionWide resection  

–– Radiotherapy and wide resectionRadiotherapy and wide resection  

 Adjuvant chemotherapyAdjuvant chemotherapy  

 In risk patients: transplantation of bone In risk patients: transplantation of bone 
marowmarow  

 Metastasectomy in lungsMetastasectomy in lungs  



PrognosisPrognosis  
 Response to chemotherapy Response to chemotherapy 

(systemic disease)(systemic disease)  
 55--years survival in 60 % of years survival in 60 % of 

patientspatients  
  

Worse prognosis:Worse prognosis:    
–– metastases metastases   

–– Size over Size over   100cm100cm33  

–– Surgery not possibleSurgery not possible  

–– Axial localisationAxial localisation  

–– Local recurrenceLocal recurrence  

–– Some genetic variants Some genetic variants   



Malignant fibrous histiocytomaMalignant fibrous histiocytoma  
in bonein bone  

 In 5. decadeIn 5. decade  

 In long bones In long bones ––  femur, tibiafemur, tibia  

 XX--  ray osteolytic lesion + ray osteolytic lesion + 
cortical erosions, soft tissue cortical erosions, soft tissue 
massmass  

  

 Therapy: neoadjuvant Therapy: neoadjuvant 
chemotherapy + wide chemotherapy + wide 
resection or amputation + resection or amputation + 
adjuvant chemotherapyadjuvant chemotherapy  

 It is a radioresistant tumorIt is a radioresistant tumor  

 Survival 35 % 5 yearsSurvival 35 % 5 years  



AdamantinomaAdamantinoma  

 VeryVery  rarerare  

 9090  %%  inin  tibiatibia  

 TherapyTherapy::  radicalradical  resectionresection  

 RadioresistantRadioresistant  tumortumor  

 PrognosisPrognosis  ––  unclearunclear  

  

  



ChordomaChordoma  

 Axial localisationAxial localisation  

 Osteolytic lesionOsteolytic lesion  

 ThTh--  radical surgery or radical surgery or 
radiotherapyradiotherapy  

 PrognosisPrognosis--  badbad  



Malignant vascular tumorsMalignant vascular tumors  

 HemangioendoteliomaHemangioendotelioma  

 HemangiopericytomaHemangiopericytoma  

  

 AngiosarcomaAngiosarcoma  

  

 Osteolytic lesionsOsteolytic lesions  

 Therapy: wide resection or Therapy: wide resection or 
amputationamputation  

 Chemotherapy in high Chemotherapy in high 
gradegrade  

  

 Radiotherapy in non oper. Radiotherapy in non oper. 
casescases  



PrimaryPrimary  malignantmalignant  soft soft tissuetissue  
tumorstumors  --  sarcomassarcomas  
  
 MFH                                MFH                                  

 SynovialoSynovialo--SaSa                                                

 LipoLipo--SaSa                                                            

 LeiomyoLeiomyo--sasa                                                  

 FibroFibro--sasa                                                            

 MalignantMalignant  schwannomaschwannoma                          

  



PrimaryPrimary  soft soft tissuetissue  sarcomassarcomas  
  

 ChondrosarcomaChondrosarcoma  of soft of soft tissuetissue  

                                                          

 LymphomaLymphoma                                                                

              

 MalignantMalignant  mesenchymalmesenchymal  sarcomasarcoma                          



Malignant fibrous histiocytoma  MFH 



MFH 



TherapyTherapy  

 NeoadjuvantNeoadjuvant  chemotherapychemotherapy  in G IIIin G III  

 RadicalRadical  resectionresection  

 AdjuvantAdjuvant  chemotherapychemotherapy  

 RadiotherapyRadiotherapy  in in inoperableinoperable  tumorstumors  

  



SynovialoSynovialo--SaSa  

  



LiposarcomaLiposarcoma  

  



LiposarcomaLiposarcoma  

  



LeiomyoLeiomyo--SaSa  

  



FibroFibro--SaSa  
  

  



MalignantMalignant  schwanomaschwanoma  

  



ExtraskeletalExtraskeletal  chondrosarcomachondrosarcoma  

  



LymphomaLymphoma  

  



Hemoblastosis Hemoblastosis   
in skeletonin skeleton  



 Primary bone tumorsPrimary bone tumors    

–– Multiple myeloma (plasmocytoma)Multiple myeloma (plasmocytoma)  

–– Solitary plasmocytom (myelom)Solitary plasmocytom (myelom)  

–– Primary bone lymfomaPrimary bone lymfoma  

  

 Secondary lesionsSecondary lesions  

–– Hodgkin lymfomaHodgkin lymfoma  

–– NonNon--Hodgkin lymfoma Hodgkin lymfoma   

–– LeukemiaLeukemia  

Therapy- chemotherapy and radiotherapy 

in hematooncology 



Multiple myelomaMultiple myeloma  

 Most Most frequentfrequent  bone tumorbone tumor  

 5 5 ––  6. 6. decadedecade  

 SymptomsSymptoms::    

–– painpain  

–– PathologicalPathological  fracturefracture  

–– weaknesweaknes        

–– letargyletargy  

–– infectionsinfections  

–– RenalRenal  failurefailure  

–– HeadacheHeadache  



  



Solitary plasmocytomaSolitary plasmocytoma  

 RareRare  

 Osteolytic lesionOsteolytic lesion  

 Resection with replacement + Resection with replacement + 
chemotherapychemotherapy  

 PrognosisPrognosis--  better than                  better than                  
in multiple myelomain multiple myeloma  

  



Primary bone lymphoma 



Skeletal metastasesSkeletal metastases  



Carcinoma with MTS Carcinoma with MTS   
into the skeletoninto the skeleton  

  

 BreastBreast  
  
 ProstateProstate  
  
 LungLung  
  
 KidneyKidney  
  
 Thyreoidal glandThyreoidal gland  



LocalisationLocalisation    

 Axial skeleton, pelvis, ribs, proximal femur Axial skeleton, pelvis, ribs, proximal femur 
and humerusand humerus  

XX--rayray  

 Osteolysis, osteosclerosis, Osteolysis, osteosclerosis,   

      periostal reactionperiostal reaction  

  
  











DiagnosticsDiagnostics  

 HistoryHistory  

  

 RadiologicalRadiological  findingsfindings  

  

 ScintigraphyScintigraphy  

  

 OncoscreeningOncoscreening  

  

 BiopsyBiopsy  

  



ComplicationsComplications  

 PathologicalPathological  fracturefracture  
  

 HypercalcemiaHypercalcemia    
  

 SpinalSpinal  cordcord  lesionlesion    
  

 AnemiaAnemia    

  





MirelMirel´́ss  scorescore--  risk of risk of 
pathologicalpathological  fxfx  

PointsPoints  11  22  33  

LocalisationLocalisation  Upper extremityUpper extremity  Lower extremityLower extremity  Trochanteric Trochanteric 
regionregion  

PainPain  Mild Mild   ModerateModerate  SevereSevere  

TypeType  OsteoplasticOsteoplastic  MixedMixed  OsteolyticOsteolytic  

SizeSize  <<1/3 of 1/3 of 
diameterdiameter  

1/3 1/3 ––  2/3 2/3 
diameterdiameter  

>>2/3 diameter 2/3 diameter   

≤ 7 points≤ 7 points  Risk 4%Risk 4%  Preventive OS not indicatedPreventive OS not indicated  

8 points8 points  Risk 15%Risk 15%  OS ??OS ??  

≥ 9 points≥ 9 points  Risk 33% and Risk 33% and 
moremore  

OS is indicatedOS is indicated  





TherapyTherapy  

 Systemic therapy of carcinomaSystemic therapy of carcinoma  

–– ChemotherapyChemotherapy  

–– Hormonal therapyHormonal therapy  

–– Imunotherapie, biological therapy …Imunotherapie, biological therapy …  

 Therapy of bone metastasesTherapy of bone metastases  

–– BisphosphonatesBisphosphonates  

–– RadioterapyRadioterapy  

–– Surgery: radical, paliativeSurgery: radical, paliative  

–– Conservative treatmentConservative treatment  

–– Others Others --  RFA, embolisation …RFA, embolisation …  

 Paliative managementPaliative management  

  



Surgery of bone metastasesSurgery of bone metastases  

Radical surgery Radical surgery ––  solitary MTSsolitary MTS  

                                                  good prognosisgood prognosis  

  

Simple surgery with mobilisation Simple surgery with mobilisation ––  

                                                  multiple metastasesmultiple metastases  

                                                  worse prognosisworse prognosis  
•  



TypesTypes  of of surgerysurgery  in MTSin MTS  

RemovalRemoval  of tumorof tumor  operationoperation  

NoNo  IntramedullaryIntramedullary  nailingnailing  

CurretageCurretage  CementoplastyCementoplasty  + + 
osteosynthesisosteosynthesis  

resectionresection  TotalTotal  replacementreplacement  

IntercalaryIntercalary  spacerspacer  

AmputaceAmputace  NoNo  

SpinalSpinal  surgerysurgery  InstrumentationInstrumentation  + + fusionfusion  


