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Estimated bone metastasis

• 20~25% develop clinically evident bone mets.

• Up to 75% in breast, prostate Ca. (autopsy study)

(Svensson, 2017, BMJ)



Improved survival, but...

1. Underestimation of 

bone metastasis

2. Optimal treatment?

3. QOL? 



Impact of bone metastasis

1. Decreased mobility

– ↓ Performance 

– ↓ Tolerance to medical treatment

– ↑ Thromboembolic events

2. Poor QOL

– Pain, weakness, emotional stress, independence ↓ …

3. Poor survival



Problems

1. Inadequate recognition

2. Inadequate evaluation

3. Inadequate referral and treatment

1. Excessive delays / Long waiting lists

2. Indirect communication
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Incidence

 Primary cancers

Breast > lung > prostate …thyroid, kidney

Common metastatic organs 

Lymphatic system > lung > liver > bone

 Site of bone metastasis

Spine > pelvis > ribs…skull, long bones



 Acral metastasis

 distal to elbow or knee

 lung cancer, mostly

Lung HCC

F/57 breast cancer



Radiologic evaluation

 X ray (AP/lateral)!

 Structural integrity

 MRI

Local extent, soft tissue involvement

 CT

 Bone integrity

 Poor soft tissue & bone marrow resolution



Patterns of destruction

Aggressive, malignant



X-ray findings



F/64 colon cancer
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Treatment options for bone metastasis

 Surgery

 Radiation therapy

 Medical  management

 Bone modifying agents: denosumab, bisphosphonate

 Intervention

 RFA, cryoablation



Indication for surgery

Impending

fracture
Fracture Painful mets. Location factor



Predicting risk of pathologic fracture

 Lesions ≥ 2.5cm (LARGE lesion)

 Involvement of bone diameter ≥ 50%

 Accompanying lesser trochanter fracture

 Location (esp. L/E, trochanteric)

 Failure of radiation therapy

 Progression rate 
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Predicting risk of pathologic fracture

 Lesions ≥ 2.5cm 

 Involvement of bone diameter ≥ 50%

 Accompanying lesser trochanter fracture

 Location (esp. L/E, trochanteric)

 Failure of radiation therapy

 Progression rate 

6wks



Mirels scoring system

 Score ≥ 9: Consider prophylactic fixation

 Sensitivity 91%, Specificity 35%





Fracture risk: Importance

 Patients undergoing prophylactic fixation

 Shorter hospitalization

 Discharge to home more likely

 Quicker return to pre-morbid function

 Improved survival

 Less hardware complications

(Katzer, 2002, Arch Orthop Trauma Surg)



F/54, Breast cancer

Disseminated bone mets

Weight bearing pain -



F/72, Breast cancer

Persistent pain after RT

Full weight bearing 

No pain (1.5y)
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Factors in decision-making

 Life expectancy

 Concurrent oncologic treatments (CTx, RT)

 Comorbidities, performance status

 Fracture pattern, bone destruction

 Tumor histology (healing, bleeding risk)



Life expectancy

 More than 6-12 wks consider Op 

 Conservative Tx. is more acceptable in UE

 Op or not / Fixation modality 



Op or not / Fixation modality 

F/57

Breast ca, LE> 6mo



F/57

NSCLC

Traction 6wks

Tolerable pain



Healing of pathologic fracture

 Factors
 Location of the lesion

 Extent of bony destruction

 Tumor histology

 Type of treatment

 Length of patient survival → most important

 Fracture healing rate 34%

(Gainor, 1983, Clin Orthop)



F/64, Breast cancer

ORIF 2y



F/56, 

Breast cancer

Rejected Op. 2M 4M



2m 6m 9mM/61 Lung 

ADC, EGFR +



Concurrent oncologic treatments 

1. Chemotherapy

2. Radiation therapy

3. Intervention

4. Etc.

F/38 breast ca
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Goals of Surgical Treatment

 Restore skeletal stability

 Regain functional independence

 Alleviate pain

 Reduce narcotic use



Practical Goal of Surgery 

No second Op



Internal fixation

 Intramedullary nail

– Static interlocking

– Bone cement

• Unaffected by radiotherapy

• Bridging segmental defect

• Provide immediate stability 

– Cover the entire bone 



M/62, Prostate ca PO 2y



F/68, Lung ca

PO 9m



Prosthesis

 Severe bone destruction

 Epiphyseal lesion 

 Cemented implants 

 Long-stemmed implants
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Post-op care

 Rehabilitation

 Standing/walking after removal of drain

 ROM: immediately after op, except prosthetic 

recon. 

 Hospitalization

Internal fixation:  3-4 days (U/E), 5 days (L/E)

Prosthetic reconstruction: 7-10 days



Post-op care

Radiation therapy

 Stable wound, no discharge

 3wks after op.
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F/54, Breast ca

h/o IV zoledronate 7y.

Prodromal pain -



F/58, Breast ca

h/o IV zoledronate 4y. 8mo 12mo



Summary

1. X rays

2. Pain 

– severity, aggravation factor

3. Direct communication

– LE, concurrent Tx

4. Long term BP use

– Atypical femoral fracture



Thank you for your attention









F/70, Multiple myeloma Solid bone union



M/47 HCC 4m after Op



F/64 

Pancreas cancer

3wks after op.



M/78 

Small cell lung cancer



M/54 

CBD cancer
1.5y PO



M/69 RCC



M/64 

Lung cancer



F/64 

Pancreas cancer

2m



F/63, 

Rectal cancer
RT 4m after RT 7m after RT



Metastatic bone tumors 

 400,000/year (US)

 Majority treated by general orthopedic surgeons

 70% in metastatic breast or prostate cancer

 20-30% in metastatic lung or GI cancer



Fracture pattern, bone destruction



F/56 DLBL 2M 8M



F/57 breast cancer

2018.2 
s/p RT

2017.3 
Painful wrist



Cases



M/52 

HCC

1y



F/73 Lung (ADC)

Painful leg after RT
PO 1.5y 
Pain –
FWB +



F/54 breast cancer Fracture at 3wks



F/66 HCC 5months later

Possible option?



M/55 RCC

Single bone meta

PO 2y, NED
Pain-



F/45, Lung cancer (ADC)

Painful left hip

Pain -, 
FWB +



F/49, B/L breast cancer 

(IDC)

No Tx for bone mets

2017.11

2018.5.17
Fx +, W/C



M/61, Lung cancer (EGFR 

+)

Weight bearing pain +

2017.2

2018.3
After RT

Activity modification
Pain -, FWB +



M/47, NSCLC 1Y after RT, Painful hip



M/41, breast cancer 2014.11 2017.11


