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Surgery: state of art and new 
perspectives in bone oligomets  



Which NEWS? 
•  Estimating survival 
•  Guidelines 
•  Protocol of treatment 
•  Standardization of surgical treatment 

 - Prosthesis 
 - Nailing 
•  Palliative mini-invasive approach 



Estimating survival -  guide surgical decision-making 
-  risk-stratify patients  



Too optimistic  Too pessimistic 

Implant failure with more 
complicated revision procedure 

Major perioperative 
complication 

Death during convalescence 

Expectancy life understimated Wrong Indication 

Common Error 

Estimating survival 



Which NEWS? 
•  Estimating survival 
•  Guidelines 
•  Protocol of treatment 
•  Standardization of surgical treatment 

 - Prosthesis 
 - Nailing 
•  Palliative mini-invasive approach 



The team approach should be 
considered the gold standard 

Urgent discussion with the 
identified specialist should 
take place within 48 h or 
less, together with referral to 
the local breast-care team.  
 

Guidelines 



Which patient ?Which metastasis? 

Guidelines 

Linee guida SIOT metastasi ossee. Revisore sezione ortopedica: Giulio Maccauro 
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 Protocol of treatment appendicolar metastasis 



 Protocol of treatment spinal metastasis 



 Protocol of treatment pathological fracture 



Which NEWS? 
•  Estimating survival 
•  Guidelines 
•  Protocol of treatment 
•  Standardization of surgical treatment 

 - Prosthesis 
 - Nailing 
•  Palliative mini-invasive approach 



Surgery in MBD Why? 
- Pain control 

- Prevention and treatment of the fracture 

- Independence 

- Stop tumor progression 

- Tumor treatment 

 

 

Improve Quality of life  



Is the timing of surgical treatment of a pathological fracture  the same  ? NO!!! 

Treatment must be tailored to each patient 
-  Stage 
-  Prognosis 
-  Type of cancer 
-  Symptom 
-  Multidisciplinary approach 

Surgery in MBD When? 
Timing	of	operative	fracture	care	is	pertinent	to	both	outcome	and	fiscal	issues	

Appropriate	and	immediate/early	fracture	management:	
↓	morbidity,	mortality,	hospital	stays,	societal	costs		
↑long-term	outcomes	and	QoL	



Literature Analysis and Guidelines:   

No recommendations to treat pathological fractures in emergencies  

Many papers 
Low level of evidence 
No data about timing of surgery 
Make correct diagnosis is fundamental 
Multidisciplinary approach 
Spinal cord compression 
Vascular/Neurological injury 
Compartment syndrome }	ONLY ONCOLOGICAL EMERGENCIES 

Surgery in MBD When? 



Risks of Treatment of pathological fractures in emergencies 
- Wrong diagnosis 
- Wrong surgery 
- No right hardware 
- Bleeding 
- Second surgery 
- Thrombosis 
- Reduction of the prognosis quoad vitam  
- Reduction of the quality of life 
- Exitus  

Surgery in MBD When? 

Single osteolysis in patients with cancer history 98% MTS 
2% Sarcoma 

Biopsy 

Osteosarcoma		



-  Fractures 
-  Impeding fractures 
-  Isolated or multiple lesion  
-  Histotype 

Surgery in MBD What? 



Major Surgery in MBD 
•  High Comorbidity 

•  High complication rate 

•  Mortality of about 50% within 12 mts 

•  Not influence on survival 

•  Long hospitalization 

•  Cost 

Harrington KD  JBJS Am 1981 
Wunder JS et al. CORR2003 



Major Surgery in MBD 

Pain control 
Reduced use of narcotics 

Acceptable level of independence 
(50%) 

ü	 •  Useful in favorable histotype 

•  Careful selection of patients 

•  High surgical experience 

•  Careful  evaluation of prognosis 



Poor Prognosis 

-  Reduction and fixation of the  fracture  

-  Reduce Pain 

-  Fast mobilization and early function 
recovery and weight bearing                                          

-  Reduce peri-operative morbidity 

Rigid Internal Osteosynthesis + Radiotherapy 

Objective:  

Pathological fracture Treatment 

Good Prognosis 

-  Improve life and QoL and Disease free Survival 

Objective:  

  Limb Salvage Surgery: Resection and Reconstruction 



Intramedullary nailing locked 

Treatment of choice   

-   metadiaphyseal and diaphyseal fracture in patients   

    whose tumour  responded to radiotherapy 

-   cancer is at an advanced stage with short life expectancy 

-   osteosynthesis of the whole bone 



INDICATION 
•  Femoral Head or neck fractures 

•  Large bone defects in long bone 

•  Solitary metastases with a good prognosis 

•  Mts in underload areas 

•  No role of RT  

•  Failure of osteosynthesis/cast 

 

Tumor prosthesis 

ONLY SELECTED CASES	



Tumor prosthesis 
ADVANTAGES 
-  lowest reoperation rate 
-  highest implant retention rate 
-  Immediate stability 
-  Fast mobilization and loading 
 
NO ABSOLUTE INDICATIONS because there 
are not prospective studies 
 
DISADVANTAGES 
-  Bleeding 
-  Infection 
-  Mechanical failure 
-  Cost 
-  Perioperative morbidity 

 
ü  Histotype unfavourable 
ü  Poor prognosis: < 3 
months 
ü  Multiple bone lesions  
ü  Visceral metastasis 
ü  Poor Health Status 

ABSOLUTE CONTRAINDICATIONS 



 1° Class 



•  Pt with multiple metastasis 
•  Breast cancer 
•  Diaphyseal lesion 
•  Poor prognosis 

•  Single lesion 
•  Meta-epiphyseal lesion 
•  Urotelial cancer 
•  Prognosis> 6 mts 
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Palliative mini-invasive approach 
 
Localized and persistent pain despite non-surgical therapies (CHT and 
RT) in patients that cannot underwent to major treatments 

ü  pts with multiple metastasis with prognosis <1 year 
ü  lesion with no risk of fractures 
ü  no underload area   

 
Decreased 

tumor volume 
 

 
Destruction of 

bone and 
periosteal    

   nerve 

 
Necrosis of 

cells  
Secreting 
cytokines 

 

 
Osteoclast 

activity 
inhibition 

 

These techniques can be associated with systemic therapies (chemotherapy, 
hormone and biological therapies), the use of diphosphonates, denosumab, 
radiotherapy and pain therapy, surgery. 



 
Objective:  
-  destruction of tumoral lesion with physics means 
-  ↓ symptons  
-  ↓ progression  
 
Controindication:   
-  neurovascular or visceral  proximity (< 1cm) 
-  osteoblastic lesion ( except  cryoablation)  
 

Palliative mini-invasive approach 

•  time of hospitalization ↓ 
•  morbidity ↓           
•  good results  

•  pain ↓ 
•  cost ↓   

  Minimal Incision                         Minimal Invasivity 



Injection of cement/Osteoplasty 

Palliative mini-invasive approach 



      Thermoablation 

Causes a controlled tissue necrosis in a target area with heat application  

-  Most common 
-  Continuous temperature monitoring: 50 ° -100 ° C for 4-15 minutes   
-  The thermal effect is related to Radiofrequencies or Microwaves.    
-  Generated heat is transmitted to a spherical area in the surrounding   
-  Heat dispersion  and necrosis depends by tissue’s conductivity and vascularization     

Procedure:  
-  No antiaggregates and anticoagulanth therapy  
-  Peripheral anesthesia or sedation   
-  CT guide procedure 
-  The lesion is identified and centered with a Kirschner wire of 1.8 or 2 mm 
-  Introduction of a protective tube in soft tissue 
-  Obtained the desired placement, keeping the tube of the protection, the wire is removed   
   and replaced by electrodes 



Indication: 
-  lytic or mixed painful mts  
-  VAS > 4/10 
-  max 2 pain area 
-  prognosis > 2 months 
-  mts previously irradiated 
-  no possible 2°  RT procedure or surgery  
-  attention in spinal lesion 
-  single procedure in lesion < 3 cm 
-  single or double procedure in lesion > 3 cm 

Controindication:  
- Neurovascular  or visceral structure < 1 cm   
- Large osteolysis  (mirel’score ≥ 8) 
- Coagulopathy 
- Blastic or ipervascularized mts     

Complication: 
-  bleeding 
-  infection 
-  neurological injuries 
-  fracture 
-  skin burn 

Thermoablation 

Results:  
- Pain reduction from 75% to 95% 
- QoL ↑↑↓ 
- Pain killers↓ 
- Immediate effect 
- possible combination with other   
  mini-invasive technique  
 

Limits:  
- no mechanical resistance 
-  pain during procedure 
-  margin not CT visible	



•  Uses the heat generated at the concentration point of a high intensity ultrasound 
beam(17MHz) through the thermic energy (T 90°C) and the mechanical effect 
(cavitation) of the  Sound Mechanical energy 

 
- The effects depends by sound intensity and frequency  
- MR-guided HIFU (MRgHIFU) 

High-intensity Focused Ultrasound (HIFU) 
 

Cortical bone: ↑ ultrasound absorption     
                          ↓ thermical conductivity 
                        
• Advantages in bone mts because the max 
energy is concentrated in periosteal bone where 
we find periosteal nerve 
• Lytic and blastic 
• Repeteable 
• Need of a direct line between the lesion to be 
treated and the ultrasonic transducer, without 
any interference of air or vital structures  
• No mechanical strength 
No applicable: 
- Vertebral lesion; 
- Bone Hardware  
- PM 



Cryoablation 
Causes a tissue necrosis through the low temperature 
 
- direct cytolysis caused by the freezing of the cytoplasm with cell membrane rupture 
- ischemic, necrotic and dehydrogenic effect that develops in the surrounding tissues 

Procedure: 
-  Probe loaded with argon (cryoprobe): the gas expanding 

causes rapid temperature drop down to -100 ° C in just a 
few seconds. At the apex of the probe, an ice ball is 
formed about 3-4 cm in diameter. Afterwards, helium is 
introduced into the system allowing the ice ball to be 
detached from the probe and his extraction.  

-  Possible use of multiple probes  
-  Sedation / peripheral anesthesia  
-  CT guided 

    0°C:  water→ ice→→l'acqua diventa ghiaccio     
 -  7°C:  extracellular liquid iced  squashing cell      
- 15°C:  intra cellular liquid iced  swelling cells      
- 40°C:  all methabolic  process stop.   



Advantages: 
-  All histotype  
-  Low risk of infection < 1% 
-  Pain reduction 
-  Prolonged local control 
-  Repeteable 
-  Also in large lesion 
-  Also in blastic lesion 
-  Combination with other therapy  

Excellent palliative option treatment of painful metastatic lesion, not associated 
a neurological injuries or a mechanical insufficiency 

Disadvantage: 
-  Probe diameter  bigger 
-   cost 

Difference with thermoablation: 
 < neurological effect  
 < peri-procedure pain  
 

Cryoablation 



 Intracellular Diffusion ↑ 
 Citotoxicity ↑  
 Bleomicyn activity x 80  

 
High efficacy in solid cutaneous and subcutaneous mts 
If complete response → no recurrence at long timese 

Electrochemotherapy 
ü  electroporation: short and high intensity electrical impulse that induce an increase 

          of the permeability of the cell membrane following a re-orientation 
         of theirs polar molecules leaving unaltered connective tissue 

 
ü  giving chemotherapy drug usually not permeable (bleomycin e cisplatin) 

POSSIBLE PALLIATIVE 
ROLE IN BONE MTS 



•  Local tumor control in the majority of patient 

•  10 % progression 

•  Easily applicable to the limb 

•  Repeatable 

•  Preserved bone mechanical stability  

•  Osteogenic activity? 

•  Immediate pain reduction and QoL improvement 

Electrochemotherapy 



Laser Ablation – LITT, Alcoholization 

No data 
Poor efficacy 



Fluoroscopy or CT guided 
 
High Pain reduction 
Immediate mechanical stability 
Combination with other procedure 
 
Lytic or mixed mts 
 
Controindicata: 
-  Asymptomatic vertebral fracture 
-  Spinal cord compression 
-  Infection 
-  coagulopathy 
 
Different methods: 
-   vertebro/kyphoplasty 
-  acetabulo-sacro-femoroplasty  

Cementoplasty/Osteoplasty 
Injection of bone cement (PMMA) inside a bone lesion 



Acetabuloplasty 
Mini-invasive palliative technique with high results in the management or lytic 

periacetabular mts in patients with multiple mts and poor prognosis through 

percutaneous cement injection 



Surgical Procedure 

Anesthesia: 
- general  
-  spinal  
-  local 

Position: 
-  supine 
-  lateral 

Approach: 
- Anterolateral and Posterolateral 

C-Arm Fluoroscopy  
 

Acetabuloplasty 





ü  QoL ↑ 
ü  Pain ↓ 
ü  Pain killers ↓  
ü  Mechanical stability ↑   
ü  Fast mobilization ↑ 
ü  No general anesthesia 
ü  Cost ↓ 
ü  Combined: - endoprosthesis or nail 
                         - CHT and RT 
                         - miniinvasive  tecnique 

Acetabuloplasty 



10 Months HHS=77 



Femoroplasty 

-  QoL ↑ 
-  Pain ↓ 
-  Mechanical stability ↑ 
-  Selected cases 



Sacroplasty 



Illuminos 



Vertebroplasty 
Percutaneous cement injection in vertebral body 

Complication (0-33%): 
-   > multiple level; 
-   leakage of PMMA (2-73%) 
-   risk of adjacent vertebral fracture 
-   pedicle/rib/sternal fracture 
-   pnx 
-   dyscites, 
-   embolism  
-   neuropathy 
-   radicolopathy  
-   dura lesion 

Pain ↓ 
Mechanical stabillity 
Same results in mts and osteoporosis patient 



Kyphoplasty 
Percutaneous injection  of cement in the vertebral body upon introduction of a 

special balloon in the collapsed vertebra	

Pain ↓ 
Mechanical stabillity 
Vertebra Height ↑ 

Complication: 
- ↓ vertebroplasty 
- ↓ leakage PMMA 
-  embolism 





    Surgical procedure used to block blood flow in a tumoral lesion causing 
vascular occlusion and ischemic necrosis of the lesion 

Pain reduction  
+  

Margin calcification  
 

Devascolarization 
+ 

Tumor reduction 

Embolization 

Indication: 
•  Bleeding control  
•  Make easier surgical procedure 
•  Reduces tumoral growth 
•  Pain reduction in radioresistant lesion (kidney, thyroid) 

Effect on QoL, not on survival 



Ablative Therapy + Cementoplasty 

    Citoreduction        Mechanical Stability 











Take Home Message 
ü  Solitary lesion needs of biopsy 
ü  WHY?  Improves life and its quality 
ü  WHEN?  

 - always in case of complete fractures often in case of impeding 
      - not necessarily in urgency 
ü   WHAT?  
       - wide Resection and Reconstruction in case of good prognosis 
       - Rigid Internal Osteosynthesis + RT in case of poor prognosis 
ü   WHICH? 
       - Intramedullary nailing locked  for metadiaphyseal and diaphyseal   
         fractures in patients with cancer in advanced stage 
       - Prosthesis for femoral head or neck fractures and in solitary   
         metastases with a good prognosis 
 
ü  Remember:  - pre-op patient ECOG 

               - treat patient and not Xray 



Take Home Message 

ü  Mininvasive palliative method are indicated in mts patient 

with localized and persistent pain despite the conventional 

therapy or when major procedure are controindicate.  

ü  Safe and effective procedure 

ü  Pain control ↑ 

ü  QoL ↑ 

ü  Combination of ablative technique with cementoplasty 

and conventional therapy is associated to better results 

ü  Pain attention to neurovascular and visceral structure 


