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Staging Studies

ÅPlain Radiograph

ÅMRI

ÅCT scan

ÅChest CT

ÅBone Scan



Plain Radiographs

ÅEvaluate:

ÅRate of tumor growth

ÅTumor interaction with surrounding non-neoplastic 

tissue

ÅInternal composition of tumor



MRI

ÅVisualize entire bone and adjacent joint

ÅBest test for intraosseousextent and soft tissue 

extent

ÅIdentify skip metastases

ÅTumor proximity to neurovascular structures

ÅOccasionally helpful in diagnosis of bone or soft 

tissue tumors (experienced radiologist)



MRI Signal Intensities of Various 

Tissues
Tissue: T-1 Weighted T-2 Weighted

Å Hematoma High High

Å Fat, Fatty marrow High Intermediate

Å Muscle, nerves, Hyaline Cartilage Intermediate Intermediate

Å Cortical bone, tendons, Low Low

ligaments, fibrocartilage, 

scar tissue, air

Å Hyaline Cartilage Intermediate Intermediate

Å Red (Hematopoietic marrow) Low Intermediate

Å Fluid Intermediate High

Å Tumors (General) Intermediate-to-Low High

Å Lipoma High Intermediate

Å Hemangioma Intermediate High



CT

ÅGood for evaluating cortical details and 

destruction

ÅSubtle cortical erosions (endosteal;periosteal) 

not detectable on plain x-ray or MRI

ÅSubtle calcifications / ossification (Visible tumor 

matrix mineralization)



Plain Radiographs

ÅThe next three slides demonstrates how plain 

radiographs should be utilized to evaluate a bone 

tumor

ÅThere are specific characteristics that should be 

identified on plain radiographs that aid in the 

differential diagnosis of a bone tumor



Plain Radiographs

ÅBone involved

ÅIs involved bone normal?

ÅWhat part of the bone?

ÅOpen or closed growth plate

ÅEpicenter of lesion (cortex or medullary canal)

ÅTumor contour and zone of transition between 

tumor and host bone



Plain Radiographs

ÅMineralized matrix?

ÅCortical destruction?

ÅPeriosteal reaction? What type

ÅInvolvement of joint space?

ÅTumor multifocal?

ÅIs tumor of uniform appearanceor does it have 

several different components?



Radiographic Evaluation

ÅBone Involved and Position in the Bone

ÅPattern of Bone Destruction

ÅGeographic, Permeative, Moth Eaten

ÅMargin of the Lesion

ÅPresence of Visible Tumor Matrix 

(Calcification/Ossification)

ÅInternal Trabeculations

ÅCortical Erosion, Penetration, Cortical Expansion

ÅPeriosteal Response

ÅContinuous or Interupted
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Patterns of Bone Destruction

ÅGeographic

ÅMotheaten

ÅPermeative



Benign Mass
(Geographic Bone Destruction)

Possible Malignant Mass
(Moth Eaten Pattern of  Destruction)

Malignant Mass
(Aggressive with Permeative Ill Defined Margins)



Geographic Bone Destruction

Å Least Aggressive Pattern

Å Slow Growing Lesion-Usually Benign

Å Clearly Demarcated Lesion

ÅClearly Delineated Borders of 

Lesion

Å Narrow Zone of Transition between 

Tumor and Normal Bone

Å May have Sclerotic Margin

Å Thicker Sclerotic Margin is Less 

Aggressive

Å No Surrounding Sclerosis means 

more Aggressive/Faster Growing

Å Usually Benign; also Myeloma, Mets, 

Osteomyelitis (Especially 

Granulomatous) can be Geographic



Geographic Bone Destruction





Giant Cell Tumor



Giant Cell Tumor



Geographic Bone Destruction







Chondroblastoma



Geographic Bone Destruction



Geographic Bone Destruction



Geographic Bone Destruction



Geographic Bone Destruction

ABC- Aneurysmal Bone Cyst


