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Bone metastases
• 70 % of prostate and breast cancers

• 30 % of lung, bladder and thyroid cancer

• Prostate + breast + lung = 45% of cancers…

• Bone metastases : 1 000 000 patients in the world

Thus treatments are desperately needed for deleterious effects
of bone metastases, especially bone pain

Treatments could be optimized through a better understanding
of pathophysiology
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Fig 2. The migration of prostate cancer
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Fig 1. Osteoblastic metastases in bone
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Concordance between histology and bone scintigraphy in prostate cancer bone metastases
Roudier et al.          Clinical & Experimental Metastasis 20: 171–180, 2003.

Figure 2. (A) Bone scintigraphy of patient #2 with multiple bone metastases of prostate cancer. The
scintigraphy is presented as an anterior and posterior view. (B1) Histology section of an osteoblastic prostate 
cancer bone metastasis from patient #2. The typical osteoblastic response consists of numerous and irregular
bone trabeculae that are highly anastomotic 10×. (B2) Higher magnification of B1 metastasis, showing spindle
cells laying down on de novo bone trabeculae (long arrows), de novo new bone formation arising from the
tumor stroma (empty arrowheads) and tumor cells filling the space between bone trabeculae (short arrows) 
40×. 



Figure 2. (C1 and C2) Last two bone scintigraphies of patient #3, performed one year apart. (C1) No obvious
increased uptake was observed. (C2) This scintigraphy was performed less than one month before the
autopsy and did not show any increased uptake although 12 bone metastases were found histologically at
autopsy (pelvis, L5 to L1, T12-T11 and T8, sternum); (D): A H&E histology section of one of the 12 bone
metastases found in patient #3. Bone marrow is totally replaced by prostate cancer cells. Note the absence of 
reactive bone changes: the number of trabeculae is normal; trabeculae are thin, long, regular without
scalloped area H&E 10×. (E) Prostate cancer metastasis with osteonecrosis observed in areas treated with
palliative radiation. Insert shows necrotic bone trabeculae with empty enlarged osteocyte lacunae (long 
arrows) H&E 10×. 

Concordance between histology and bone scintigraphy in prostate cancer bone metastases
Roudier et al.          Clinical & Experimental Metastasis 20: 171–180, 2003.
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Fig 5. Targeted therapies in development for the lethal phenotype of prostate 
cancer metastasis
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Detection by sensory neurons of noxious stimuli produced by tumours.



Mantyh PW et al. Nature Reviews Cancer 2002;2:201-209

The tumour –nociceptor interface.
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Fig 3. Bone-targeted consolidation therapy in patients with stable or responding advanced androgen-
independent carcinoma of the prostate may improve overall survival. The addition of strontium-89 (Sr-89) plus 

doxorubicin to standard chemotherapy increased median survival to 27.7 months from 17.5 months in a study of 103 
patients with androgen-independent prostate cancer. Reprinted with permission from Tu et al.13



Conclusions
• Bone metastasis : role of the bone microenvironment

• « vicious circle » (osteoclasts-osteoblasts/tumour cells)

• Bone remodeling impairment leading to altered bone
structure

• Inflammation

• Numerous and complex mechanisms of pain

• Numerous targets for treatments…


