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M E T A S T A T I C   C A R C I N O M A


The most common malignant tumors of the skeleton, far more common than primary malignant tumors.  CNS tumors and basal cell carcinoma rarely spread to bone; all others have the potential.  Only 30% of bone tumors are primary; the remaining 70% are metastatic.  Cancers of the breast, prostate, lung, and kidney account for 80% of all osseous metastases.  In females, breast carcinoma accounts for 70% of all bony mets; in males, the prostate is responsible for about 60% of mets, and the lung accounts for 25%.  There are some mets that can occur 10-15 years after surgery or treatment for primary neoplasm.PRIVATE 

Those bones which are rich in red bone marrow are predisposed to develop osseous metastases, and therefore the favored sites are spine, ribs, skull, and proximal extremities.  Mets may occur distal to the knee and elbow, called acral metastases, but not nearly as common, but do occur.

Routes
Primary tumors may metastasize via:

1.
direct extension

2.
lymphatic channels 

3.
hematogenous dissemination.

Most mets have multiple foci.  10% are solitary.

Patterns
1.
Lytic pattern

Most mets - roughly 75% - are lytic.

This lytic pattern is seen most frequently with breast and lung carcinoma, although no malignancy has an absolutely definitive and consistent pattern.


Appearance of lytic mets on plain films requires at least 30% - and usually more like 50% - loss in bone mass before becoming detectable on plain films.


Appearance is "moth-eaten" or "permeative" destruction.


The vertebral body and pedicles are the most common sites in the spine - "one-eyed pedicle sign" "winking owl sign" - "blind vertebra."  This pedicle involvement is somewhat helpful in differentiating from multiple myeloma, which is less likely to affect the neural arch, but this is definitely not absolute.


There is cortical and trabecular destruction, without affectation of the disc.


Small or no soft tissue mass.


An unusual variation of an essentially lytic pattern is the "blow-out" or "soap bubble" lesion.  This is a solitary bubbly, highly expansile mass looking more like a primary bone tumor.  Thyroid, kidney, and perhaps lung cancers may create this pattern.

2.
Blastic pattern - roughly 15%

Localized or diffuse sclerotic appearance, with poorly-defined margins - "snowball" or "cannonball" appearance.  "Ivory vertebra."


Most common is prostate.  Also quite common are carcinoid and Hodgkin's lymphoma.  Many others (breast, various G-I, testis, even lung) that are usually associated with a lytic pattern may show a blastic pattern in any given individual.

3.
Mixed pattern - roughly 10%

Most common in breast and occasionally the lung.


Combination of lytic and blastic features.  Virtually all carcinomas can show a mixed pattern in any given individual, even though their most common pattern is purely lytic.

Whether a metastatic pattern is "lytic" or "blastic" depends on whether the rate of growth is fast enough to exceed reparative efforts, or whether is slower, allowing the body time to undergo reactive sclerosis.

Imaging
Remember that at least 30% of bone mass must be destroyed before the change is apparent on plain films.  Radionuclide bone scanning and MRI are much more sensitive and are therefore very helpful because they can detect mets much earlier than can plain films.

1.
MRI:  lytic: low T1, high T2     blastic: low T1, low T2

2.
Bone scan:


a.
usually increased uptake.


b.
Very aggressive lytic processes (renal cell and thyroid carcinoma) may have bone destruction exceeding bone replacement and therefore show a "cold area."


c.
Diffuse mets (most frequently associated with breast or prostate mets) may produce all-over hyperintensity = "super scan."


d.
Healing may show increased uptake associated with reactive new bone formation - "flare phenomenon."  This is considered a favorable response to chemotherapy.  May be hard to differentiate from worsening disease and often requires multiple serial studies.

Clinical
Usually over age 40.

Weight loss, cachexia.

Bone pain which is worse at night, awakening the patient.  Note that pain may occasionally be lacking.

