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Design

• Systematic review
• Studies of previous decade

• Study question: Could pre-existing 
estrogen deficiency osteoporosis 
promote and/or influence cancer cell 
homing and tumor growth in bone?



Main sharing factors between estrogen 
deficiency osteoporosis and bone metastases

• Numerous
• Disturbances in monocytes 

and macrophages functions 
and consequent alteration in 
the immune functions

• Disturbance in the balance 
between pro and anti-
inflammatory regulators

• Improvement in angiogenesis
• Platelets deregulation
• Thromboembolism events
• ECM and hormonal changes



Alterations shared between estrogen deficiency 
osteoporosis and bone metastases



Zoledronic acid

• Completely prevented tumor growth in 
bone
• OVX-mice with breast cancer cells 

inocculation
• Reduce the risk of invasive disease in 

women at least 5 years post-
menopause

Kraemer et al. Anticancer Res. 2011
Ottewell et al. Clin Canc Res 2014



Conclusion

• BMD monitoring in combination with the 
detection of disseminated tumor cells 
can be a strategy to define a population 
more at risk of metastasis

• Zoledronic acid possibly effective





Design

• Case series
• 32 patients with LC without distant 

metastases (mean age, 55.6 yrs), not 
received chemo- or radiotherapy 
previously

• Study question: the correlation of 
malignant tumor process, ongoing 
chemotherapy and radiation therapy 
with the development of osteoporosis



Methods

• DEXA of proximal 
part of femoral bone

• Osteopontin (OP), 
osteocalcin (OC), 
alkaline 
phosphatase (AP) 
and osteo-
associated 
biochemical 
elements in blood



Results

• Osteodeficiency (osteopenia, 
osteoporosis) has been diagnosed in 
46.9% of the LC patients

• More frequent in women with LC





Conclusion

• Osteodeficiency (osteopenia, 
osteoporosis) in 46.9% of LC patients
• More frequent in women

• Need for the development of 
antiosteoporosis treatment for cancer 
patients



Spectrum of biologic 
behavior
• Controversial 

and confusing
• Benign or low 

grade 
malignant?

GCT of bone
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Secondary 
malignant

Benign 
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Primary 
malignant
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GCT

Latent 
GCT



GCT of bone

Spectrum
• Recurrence up to 0-50%

• 5 mos to 20 yrs
• Malignant GCT 5-10%

• previous RT
• Lungs metastases 1-9%

• resectable

Campanacci M, et al., JBJS Am. 1987



GCT of bone

• 4-10% of benign bone tumors
• M=F
• 80% in pts 15-30 yrs



GCT of bone

Location
• Epiphysis
• >50% around the knee
• Radius, sacrum



GCT of bone
Treatment
• Curettage

• If the joint surfaces can be 
saved

• Resection/reconstruction
• If the joint surfaces cannot be 

saved



Curettage
• Wide decortication
• sharp curette, burr

• Recurrence 35%-42%

GCT of bone



McGough et al, 
CORR 2005



• Local adjuvants
• Embolization
• Alcohol
• Phenol
• Nitrogen

• Facilitate           
curettage

GCT of bone

• PMMA
• Supports the 

subchondral plate
• Exothermic reaction 

(thermal ablation)

• RT
• No role

• Denosumab

Ruggieri P, Mavrogenis AF, Mercuri M. CORR, 2010



• Further investigation of denosumab as a 
therapy for GCT is warranted



• Denosumab represents a new treatment option for 
patients with GCTB
• tumour responses and reduced need for morbid 

surgery
• Adverse events were consistent with the known 

safety profile of denosumab





• Treatment with 
denosumab only 
partially addresses the 
therapeutic need of 
patients with a GCTB
• wipes the osteoclasts 

but leaves the 
neoplastic stromal 
cells proliferative

• almost complete loss 
of RANKL expression



• Once the giant cell 
tumor tissue was no 
longer exposed to 
denosumab, the stromal 
cells continued to 
proliferate in vitro, albeit 
to a lesser degree



GCTB 
before 

denosumab

GCTB 
after 

denosumab

Local
Recurrence

GCTB



• For  patients  with  resectable GCTB,  
neoadjuvant  denosumab  therapy  resulted  
in  beneficial  surgical downstaging, including 
either no surgery or a less morbid surgical 
procedure







• Denosumab facilitates less aggressive 
surgical treatment, especially joint 
preservation

• However, the local recurrence rate for 
GCTB following resection does not 
seem to be affected by denosumab and 
remains a concern



• The new osseous 
tumor matrix and the 
thickened cortical 
bone that develop 
following 
denosumab 
treatment raises a 
new surgical 
challenge by not 
allowing the surgeon 
to delineate the true 
extent of the tumor



• Preoperative denosumab treatment 
has the tendency to reduce blood 
supply and intraoperative bleeding 
of sacral GCT

• But the sclerosis and bony 
separation can increase the 
difficulty of tumor curettage and 
lead to high recurrence rate after 
denosumab treatment.



• Nine cases of malignant transformation of GCT 
during denosumab therapy without previous radiation 
exposure have been reported

• Inhibition of RANKL may increase the risk of new 
malignancies due to immunosuppression









• Perhaps facilitates curettage in some patients
• No decrease in the risk of local recurrence
• No adverse effects with denosumab

• we caution readers that this study was 
underpowered to detect even relatively common 
complications

• Primary intralesional surgery without denosumab 
seems more prudent when curettage is feasible at 
presentation





• We advise caution in its routine use for 
intralesional procedures
• Local recurrence
• Malignant degeneration



• It may be important to curette up to margins on 
pretreatment imaging owing to the potential residual 
tumor within the denosumab-mediated thick bony 
shell, which may result in local recurrence





• Malignancy-causing potential from our observation in 
one patient as well as reports of this by others and 
recommend judicious use of this drug in patients with 
GCT



• Viable tumor was present in all 30 specimens 
from patients treated with denosumab

• There was a higher rate of recurrence in the 
cohort exposed to denosumab



Pathology

• Tumour cells may hide within the thickened cortex 
and subchondral bone that develop after denosumab 
administration, where the neoplastic cells may initiate 
proliferation once the microenvironment is free of 
denosumab

• The new osseous tumor matrix and the thickened 
cortical bone that develop with denosumab 
administration raise a new surgical challenge through 
not allowing the surgeon to delineate the true extent 
of the tumour, thereby increasing the risk of local 
recurrence



• Denosumab does not decrease the risk 
for GCT lung metastases



• Campanacci stage 
and type of surgery 
were the only 
univariate predictors 
for lung metastases

• Type of surgery and 
local recurrence were 
the only multivariate 
predictors for lung 
metastases



• Unpublished data



• 532 pts
• hypophosphataemia, osteonecrosis of 

the jaw (ONJ), pain in extremity, 
atypical femur fracture, hypercalcaemia, 
sarcomatous transformation (20 cases, 
4%)

• Clinical benefit (80%)
• Recurrence was higher for curettage 

(34%) than excision (12%)





• Denosumab and zoledronic acid had 
similar tumor responses (p= 0.18) and 
clinical benefits (p= 0.476)



• Side effects
• Denosumab caused fatigue (p= 0.0004) and back 

pain (p< 0.0001), while zoledronic acid caused 
hypo-calcemia (p< 0.0001),flu-like symptoms (p= 
0.021), hypotension (p= 0.021), and hypokalemia 
(p= 0.021)

• Cost
• Denosumab treatment was markedly more 

expensive than zoledronic acid treatment (p< 
0.0001)

• The cost to manage treatment adverse effects was 
higher for the ZA group than the DB group (p= 
0.0425)
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