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Staging StudiesStaging Studies

Plain RadiographPlain Radiograph
MRIMRI
CT scanCT scan
Chest CTChest CT
Bone ScanBone Scan



Plain RadiographsPlain Radiographs

Evaluate:Evaluate:
Rate of tumor growthRate of tumor growth
Tumor interaction with surrounding nonTumor interaction with surrounding non--neoplastic neoplastic 
tissuetissue
Internal composition of tumorInternal composition of tumor



MRIMRI

Visualize entire bone and adjacent jointVisualize entire bone and adjacent joint
Best test for intraosseous extent and soft tissue Best test for intraosseous extent and soft tissue 
extentextent
Identify skip metastasesIdentify skip metastases
Tumor proximity to neurovascular structuresTumor proximity to neurovascular structures
Occasionally helpful in diagnosis of bone or soft Occasionally helpful in diagnosis of bone or soft 
tissue tumors (experienced radiologist)tissue tumors (experienced radiologist)





CTCT

Good for evaluating cortical details and Good for evaluating cortical details and 
destructiondestruction
Subtle cortical erosions (Subtle cortical erosions (endosteal;periostealendosteal;periosteal) ) 
not detectable on plain xnot detectable on plain x--ray or MRIray or MRI
Subtle calcifications / ossification (Visible tumor Subtle calcifications / ossification (Visible tumor 
matrix mineralization)matrix mineralization)



Pain RadiographsPain Radiographs

The next three slides demonstrates how plain The next three slides demonstrates how plain 
radiographs should be utilized to evaluate a bone radiographs should be utilized to evaluate a bone 
tumortumor
There are specific characteristics that should be There are specific characteristics that should be 
identified on plain radiographs that aid in the identified on plain radiographs that aid in the 
differential diagnosis of a bone tumordifferential diagnosis of a bone tumor



Plain RadiographsPlain Radiographs

Bone involvedBone involved
Is involved bone normal?Is involved bone normal?
What part of the bone?What part of the bone?
Open or closed growth plateOpen or closed growth plate
Epicenter of lesion (cortex or medullary canal)Epicenter of lesion (cortex or medullary canal)
Tumor contour and zone of transition between Tumor contour and zone of transition between 
tumor and host bonetumor and host bone



Plain RadiographsPlain Radiographs

Mineralized matrix?Mineralized matrix?
Cortical destruction?Cortical destruction?
Periosteal reaction? What typePeriosteal reaction? What type
Involvement of joint space?Involvement of joint space?
Tumor multifocal?Tumor multifocal?
Is tumor of uniform appearanceor does it have Is tumor of uniform appearanceor does it have 
several different components?several different components?



Radiographic EvaluationRadiographic Evaluation

Bone Involved and Position in the BoneBone Involved and Position in the Bone
Pattern of Bone DestructionPattern of Bone Destruction

Geographic, Permeative, Moth EatenGeographic, Permeative, Moth Eaten

Margin of the LesionMargin of the Lesion
Presence of Visible Tumor Matrix Presence of Visible Tumor Matrix 
(Calcification/Ossification)(Calcification/Ossification)
Internal TrabeculationsInternal Trabeculations
Cortical Erosion, Penetration, Cortical ExpansionCortical Erosion, Penetration, Cortical Expansion
Periosteal ResponsePeriosteal Response

Continuous or Continuous or InteruptedInterupted





Patterns of Bone DestructionPatterns of Bone Destruction

GeographicGeographic

MotheatenMotheaten

PermeativePermeative





Geographic Bone DestructionGeographic Bone Destruction
Least Aggressive PatternLeast Aggressive Pattern
Slow Growing LesionSlow Growing Lesion--Usually Usually 
BenignBenign
Clearly Demarcated LesionClearly Demarcated Lesion

Clearly Delineated Borders of LesionClearly Delineated Borders of Lesion

Narrow Zone of Transition Narrow Zone of Transition 
between Tumor and Normal Bonebetween Tumor and Normal Bone
May have Sclerotic MarginMay have Sclerotic Margin
Thicker Sclerotic Margin is Less Thicker Sclerotic Margin is Less 
AggressiveAggressive
No Surrounding Sclerosis means No Surrounding Sclerosis means 
more Aggressive/Faster Growingmore Aggressive/Faster Growing
Usually Benign; also Myeloma, Usually Benign; also Myeloma, 
Mets, Osteomyelitis (Especially Mets, Osteomyelitis (Especially 
GranulomatousGranulomatous) can be Geographic) can be Geographic



Geographic Bone DestructionGeographic Bone Destruction





Giant Cell TumorGiant Cell Tumor



Giant Cell TumorGiant Cell Tumor



Geographic Bone DestructionGeographic Bone Destruction







ChondroblastomaChondroblastoma



Geographic Bone DestructionGeographic Bone Destruction



Geographic Bone DestructionGeographic Bone Destruction



Geographic Bone DestructionGeographic Bone Destruction



Geographic Bone DestructionGeographic Bone Destruction
ABCABC-- AneurysmalAneurysmal Bone CystBone Cyst





Geographic Bone DestructionGeographic Bone Destruction
FluidFluid--Fluid Levels on MRIFluid Levels on MRI

ABCABC
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Geographic Bone DestructionGeographic Bone Destruction
Giant Cell TumorGiant Cell Tumor





MRIMRI



CT ScanCT Scan



Geographic Bone DestructionGeographic Bone Destruction

Types of Margins Around LesionTypes of Margins Around Lesion

IAIA (Thick Complete Sclerotic Margin)(Thick Complete Sclerotic Margin)
Indolent LesionIndolent Lesion

IBIB (Thin and Incomplete)(Thin and Incomplete)
Active LesionActive Lesion

ICIC (No Sclerotic Margin)(No Sclerotic Margin)
Aggressive LesionAggressive Lesion







IAIA



IAIA--Non Ossifying Non Ossifying FibromaFibroma



IBIB——Giant Cell TumorGiant Cell Tumor



IBIB



IBIB



IBIB



ICIC



ICIC



ICIC——Giant Cell TumorGiant Cell Tumor



IB/ICIB/IC



ICIC



ICIC——CT CT DemonstartionDemonstartion



Motheaten Bone DestructionMotheaten Bone Destruction

More Aggressive Bone More Aggressive Bone 
DestructionDestruction
Less Well Defined Less Well Defined 
MarginsMargins
Larger Zone of Larger Zone of 
Transition From Normal Transition From Normal 
to Abnormal (Tumor)to Abnormal (Tumor)
Multiple Punched Out Multiple Punched Out 
Holes in the BoneHoles in the Bone
Malignant Bone Tumors, Malignant Bone Tumors, 
Osteomyelitis, Osteomyelitis, 
Eosinophilic GranulomaEosinophilic Granuloma



Motheaten Bone DestructionMotheaten Bone Destruction



Permeative Bone DestructionPermeative Bone Destruction

Aggressive Lesion Aggressive Lesion 
Rapid Growth PotentialRapid Growth Potential
Poorly Demarcated and May Poorly Demarcated and May 
Merge Imperceptibly with Merge Imperceptibly with 
Uninvolved BoneUninvolved Bone
Can Not Delineate Where Can Not Delineate Where 
Tumor Begins and EndsTumor Begins and Ends
Tumor Not Clearly Demarcated Tumor Not Clearly Demarcated 
From Normal BoneFrom Normal Bone
Malignant Bone Tumors (Ewings Malignant Bone Tumors (Ewings 
sarcoma;Osteosarcomasarcoma;Osteosarcoma), ), 
Osteomyelitis, OsteoporosisOsteomyelitis, Osteoporosis



Permeative Bone DestructionPermeative Bone Destruction
LymphomaLymphoma



PermeativePermeative





PermeativePermeative----OsteosarcomaOsteosarcoma





PermeativePermeative----OsteosarcomaOsteosarcoma





PermeativePermeative----LymphomaLymphoma





PermeativePermeative





PermeativePermeative



PermeativePermeative









PermeativePermeative——MRI Shows Extent MRI Shows Extent 



Permeative Lesion Barely Perceptible on Permeative Lesion Barely Perceptible on 
XX--RayRay



PermeativePermeative



PermeativePermeative——MRI Demonstrates MRI Demonstrates 
Tumor Extent BetterTumor Extent Better



PermeativePermeative——CT ExampleCT Example
The Tumor is Not Clearly DemarcatedThe Tumor is Not Clearly Demarcated



PermeativePermeative



PermeativePermeative



Visible Tumor MatrixVisible Tumor Matrix

Calcification Calcification 
Stippled, Flocculent, Rings and ArcsStippled, Flocculent, Rings and Arcs

OssificationOssification
Solid, CloudSolid, Cloud--Like, IvoryLike, Ivory--LikeLike

Must Differentiate Mineralization from Must Differentiate Mineralization from 
Calcification Due to Dead or Necrotic Tissue, Calcification Due to Dead or Necrotic Tissue, 
Fracture Callus (Pathologic Fracture), Sclerotic Fracture Callus (Pathologic Fracture), Sclerotic 
Response of NonResponse of Non--Neoplastic Bone to Adjacent Neoplastic Bone to Adjacent 
Tumor DepositTumor Deposit





Visible Tumor MatrixVisible Tumor Matrix

CalcificationCalcification
Rings, Arcs, Flocculent, FleckRings, Arcs, Flocculent, Fleck--likelike

Cartilage TumorsCartilage Tumors
Enchondroma Enchondroma 

Chondrosarcoma Chondrosarcoma 

ChondroblastomaChondroblastoma

ChondromyxofibromaChondromyxofibroma



Visible Tumor MatrixVisible Tumor Matrix

Cartilage grows in a lobular manner or in a ball like Cartilage grows in a lobular manner or in a ball like 
mannermanner
Calcification occurs around the periphery of these Calcification occurs around the periphery of these 
lobuleslobules
If the calcification occurs completely around the If the calcification occurs completely around the 
periphery (circumference) it forms a circle or a periphery (circumference) it forms a circle or a RingRing of of 
calcification that is detectable on the Xraycalcification that is detectable on the Xray
If the calcification occurs only partially around the If the calcification occurs only partially around the 
lobule, it forms only part of a circle or an lobule, it forms only part of a circle or an ArcArc that is that is 
detectable on the Xraydetectable on the Xray



Cartilage MatrixCartilage Matrix





EnchondromaEnchondroma or Low Grade or Low Grade 
ChondrosarcomaChondrosarcoma



EnchondromaEnchondroma





ChondrosarcomaChondrosarcoma





Intraosseous LipomaIntraosseous Lipoma





ChondrosarcomaChondrosarcoma









OsteochondromaOsteochondroma











Dedifferentiated ChondrosarcomaDedifferentiated Chondrosarcoma

Rings and Arcs 
Calcifications

Lytic Destruction 
by Dedifferentiated 
Component





Rings and ArcsRings and Arcs











Rings and ArcsRings and Arcs--CalcificationsCalcifications
Cartilage TumorCartilage Tumor



Visible Tumor MatrixVisible Tumor Matrix

OssificationOssification

Cloudlike, Fluffy, MarbleCloudlike, Fluffy, Marble--likelike
OsteosarcomaOsteosarcoma
Parosteal OsteosarcomaParosteal Osteosarcoma
OsteoblastomaOsteoblastoma
OsteomaOsteoma







OsteosarcomaOsteosarcoma







OsteosarcomaOsteosarcoma







Periosteal OsteosarcomaPeriosteal Osteosarcoma





Periosteal Osteosarcoma CT ScanPeriosteal Osteosarcoma CT Scan



Conventional Intramedullary Conventional Intramedullary 
OsteosarcomaOsteosarcoma









Conventional Intramedullary Conventional Intramedullary 
OsteosarcomaOsteosarcoma



MarbleMarble--Like OssificationLike Ossification
OsteosarcomaOsteosarcoma









Parosteal OsteosarcomaParosteal Osteosarcoma



Parosteal OsteosarcomaParosteal Osteosarcoma



Parosteal Osteosarcoma CT ScanParosteal Osteosarcoma CT Scan



Parosteal OsteosarcomaParosteal Osteosarcoma



Parosteal Osteosarcoma CT ScanParosteal Osteosarcoma CT Scan



Internal Internal TrabeculationsTrabeculations

Residual Trabeculae or New Residual Trabeculae or New 
Bone Formation Due to Bone Formation Due to 
Adjacent TumorAdjacent Tumor

Differential Diagnosis:Differential Diagnosis:
Giant Cell TumorGiant Cell Tumor

ChondromyxofibromaChondromyxofibroma

Desmoplastic FibromaDesmoplastic Fibroma

Nonossifying FibromaNonossifying Fibroma

Aneurysmal Bone CystAneurysmal Bone Cyst

HemangiomaHemangioma



Giant Cell TumorGiant Cell Tumor



Desmoplastic FibromaDesmoplastic Fibroma



ChondromyxofibromaChondromyxofibroma



Nonossifying FibromaNonossifying Fibroma



HemangiomaHemangioma



ABCABC



Cortical Erosion, Expansion, Cortical Erosion, Expansion, 
PenetrationPenetration

Bone Cortex Can Be an Effective Barrier To Bone Cortex Can Be an Effective Barrier To 
Tumor Growth of Certain TumorsTumor Growth of Certain Tumors
Certain Tumors Penetrate the Cortex Partially or Certain Tumors Penetrate the Cortex Partially or 
Completely (Benign and Malignant)Completely (Benign and Malignant)
Progressive Endosteal Erosion that is Progressive Endosteal Erosion that is 
Accompanied by a Periosteal Reaction Leads to an Accompanied by a Periosteal Reaction Leads to an 
Expanded  Bony Contour (Like an ABC)Expanded  Bony Contour (Like an ABC)
Aggressive lesion that Penetrates the entire Cortex Aggressive lesion that Penetrates the entire Cortex 
or Penetrates Haversian Canals will Elevate the or Penetrates Haversian Canals will Elevate the 
Periosteum and Lead to a Periosteal ReactionPeriosteum and Lead to a Periosteal Reaction



Cortical Erosion, Expansion, Cortical Erosion, Expansion, 
PenetrationPenetration

It is important to understand that both benign and It is important to understand that both benign and 
malignant tumors can penetrate the cortical bone and form malignant tumors can penetrate the cortical bone and form 
a soft tissue mass. The fact that there is a soft tissue mass a soft tissue mass. The fact that there is a soft tissue mass 
does not automatically confer that the tumor is malignant. does not automatically confer that the tumor is malignant. 
Certain benign tumors can also form a soft tissue mass. Certain benign tumors can also form a soft tissue mass. 
The periosteum usually remains intact around a benign soft The periosteum usually remains intact around a benign soft 
tissue mass. This may only be detectable on a CT scan tissue mass. This may only be detectable on a CT scan 
demonstrating an demonstrating an ““EggEgg--ShellShell”” rim of calcification around rim of calcification around 
the periphery of the mass.the periphery of the mass. The periosteum is usually The periosteum is usually 
destroyed by malignant tumors and does not remain intact destroyed by malignant tumors and does not remain intact 
around the soft tissue component of a malignant tumor.around the soft tissue component of a malignant tumor.









Periosteal Reactions as Related to Periosteal Reactions as Related to 
Tumor GrowthTumor Growth



Periosteal ResponsePeriosteal Response

Benign: Benign: Buttressing PatternButtressing Pattern; ; Single Single 
Lamellar; Cortical Thickening; Bony Lamellar; Cortical Thickening; Bony 
Expansion Expansion 

Endosteal Erosion Leads to Periosteal ProliferationEndosteal Erosion Leads to Periosteal Proliferation
Can Be Same or Diminished Thickness Compared Can Be Same or Diminished Thickness Compared 
to Normal Cortexto Normal Cortex
Buttressing: Interface Between Normal and Buttressing: Interface Between Normal and 
Expanded Cortex is Filled In with BoneExpanded Cortex is Filled In with Bone



ButtressingButtressing



ButtressingButtressing



ButtressingButtressing



Periosteal ResponsePeriosteal Response

Malignant TumorsMalignant Tumors:: Rapid Tumor Growth May Rapid Tumor Growth May 
Lead to Single or Multiple Concentric LayersLead to Single or Multiple Concentric Layers
Types of Malignant Periosteal Reactions:Types of Malignant Periosteal Reactions:

Onion Skin:Onion Skin: Multiple Concentric layersMultiple Concentric layers
CodmanCodman’’s Triangle:s Triangle: Occurs at the Periphery of a Occurs at the Periphery of a 
Lesion or Infective FocusLesion or Infective Focus
Sun Burst:Sun Burst: Delicate Rays that Extend Away from the Delicate Rays that Extend Away from the 
Bone  (Angled with Bone)Bone  (Angled with Bone)
Hair On End:Hair On End: Rays are Perpendicular to BoneRays are Perpendicular to Bone



Onion Skin AppearanceOnion Skin Appearance



Onion SkinOnion Skin



Onion SkinOnion Skin



Onion SkinOnion Skin



CodmanCodman’’s Triangles Triangle



CodmanCodman’’s Triangles Triangle



CodmanCodman’’s Triangles Triangle



CODMAN’S TRIANGLE



CT Scan of CodmanCT Scan of Codman’’s triangles triangle



Sunburst PatternSunburst Pattern



Sunburst PatternSunburst Pattern



Hair On EndHair On End



Hair on End Periosteal ReactionHair on End Periosteal Reaction





Soft Tissue MassSoft Tissue Mass

Primary Malignant Bone TumorsPrimary Malignant Bone Tumors
Benign Aggressive Bone TumorsBenign Aggressive Bone Tumors
MetsMets
OsteomyelitisOsteomyelitis





Benign Aggressive TumorBenign Aggressive Tumor





Periosteum Intact Around Periphery Periosteum Intact Around Periphery 
of Soft Tissue Massof Soft Tissue Mass



Benign Aggressive Giant Cell TumorBenign Aggressive Giant Cell Tumor



Periosteum Intact Around PeripheryPeriosteum Intact Around Periphery





MalignantMalignant---- OsteosarcomaOsteosarcoma



Periosteum Not Intact Around Soft Periosteum Not Intact Around Soft 
Tissue MassTissue Mass



MRI of OsteosarcomaMRI of Osteosarcoma
Periosteum Not Intact Around Soft Periosteum Not Intact Around Soft 

Tissue MassTissue Mass



Distribution in BoneDistribution in Bone

Position in Transverse PlainPosition in Transverse Plain

CentralCentral
EccentricEccentric
CorticalCortical
Juxtacortical (Periosteal/Parosteal)Juxtacortical (Periosteal/Parosteal)
Soft Tissue LocationSoft Tissue Location





Central AxisCentral Axis

EnchondromasEnchondromas
Fibrous DysplasiaFibrous Dysplasia
Simple Bone CystsSimple Bone Cysts



UBCUBC



UBCUBC



Fibrous DysplasiaFibrous Dysplasia



Fibrous DysplasiaFibrous Dysplasia



Fibrous DysplasiaFibrous Dysplasia



EnchondromaEnchondroma



Eccentric LesionsEccentric Lesions

Giant Cell TumorGiant Cell Tumor
OsteosarcomaOsteosarcoma
ChondrosarcomaChondrosarcoma
ChondromyxofibromaChondromyxofibroma



GCTGCT



OsteosarcomaOsteosarcoma



OsteosarcomaOsteosarcoma



OsteosarcomaOsteosarcoma



OsteosarcomaOsteosarcoma



ChondrosarcomaChondrosarcoma



ChondromyxofibromaChondromyxofibroma



Cortical LesionsCortical Lesions

Nonossifying FibromasNonossifying Fibromas
Osteoid OsteomasOsteoid Osteomas



Nonossifying FibromaNonossifying Fibroma



Osteoid OsteomaOsteoid Osteoma



Osteoid OsteomaOsteoid Osteoma



Osteoid OsteomaOsteoid Osteoma



Osteoid OsteomaOsteoid Osteoma



Osteoid OsteomaOsteoid Osteoma



Osteoid OsteomaOsteoid Osteoma



BrodieBrodie’’s Abscesss Abscess



BrodieBrodie’’s Abscesss Abscess



BrodieBrodie’’s Abscesss Abscess



Juxtacortical LesionsJuxtacortical Lesions

Juxtacortical ChondromaJuxtacortical Chondroma
Periosteal Osteosarcoma/ChondrosarcomaPeriosteal Osteosarcoma/Chondrosarcoma
Parosteal OsteosarcomaParosteal Osteosarcoma



Periosteal ChondromaPeriosteal Chondroma



Periosteal ChondrosarcomaPeriosteal Chondrosarcoma



Periosteal OsteosarcomaPeriosteal Osteosarcoma



Periosteal OsteosarcomaPeriosteal Osteosarcoma



Periosteal/High Grade Surface Periosteal/High Grade Surface 
OsteosarcomaOsteosarcoma



Periosteal/HGS OsteosarcPeriosteal/HGS Osteosarc



Periosteal/HGS OsteosarcPeriosteal/HGS Osteosarc



Periosteal/HGS OsteosarcomaPeriosteal/HGS Osteosarcoma



Parosteal OsteosarcomaParosteal Osteosarcoma



Parosteal OsteosarcomaParosteal Osteosarcoma



OsteochondromaOsteochondroma



OsteochondromaOsteochondroma
CorticoCortico--MedullaryMedullary ContinuityContinuity



Surface OsteomaSurface Osteoma



Myositis OssificansMyositis Ossificans



Myositis OssificansMyositis Ossificans
Zonal PhenomenonZonal Phenomenon——Central LucencyCentral Lucency



MelorrheostosisMelorrheostosis
““Candle Wax DrippingsCandle Wax Drippings””



Position of Lesion in Longitudinal Position of Lesion in Longitudinal 
PlanePlane

EpiphysisEpiphysis
MetaphysisMetaphysis
DiaphysisDiaphysis



Epiphyseal LesionsEpiphyseal Lesions

Adults:Adults:
Clear Cell ChondrosarcomaClear Cell Chondrosarcoma
Metastasis, Myeloma, LymphomaMetastasis, Myeloma, Lymphoma
LipomaLipoma
Intraosseous GanglionIntraosseous Ganglion



Epiphyseal LesionsEpiphyseal Lesions

Children:Children:
ChondroblastomaChondroblastoma
OsteomyelitisOsteomyelitis
Osteoid OsteomaOsteoid Osteoma
EnchondromaEnchondroma
Eosinophilic GranulomaEosinophilic Granuloma



Metaphyseal LesionsMetaphyseal Lesions

GCT (extends to epiphysis)GCT (extends to epiphysis)
Nonossifying FibromaNonossifying Fibroma
Chondromyxoid FibromaChondromyxoid Fibroma
Simple Bone Cyst (Unicameral Bone Cyst)Simple Bone Cyst (Unicameral Bone Cyst)
OsteochondromaOsteochondroma
BrodieBrodie’’s Abscesss Abscess
OsteosarcomaOsteosarcoma
ChondrosarcomaChondrosarcoma
MFH/FibrosarcomaMFH/Fibrosarcoma



Diaphyseal LesionsDiaphyseal Lesions
EwingEwing’’s Sarcomas Sarcoma
Nonossifying fibromaNonossifying fibroma
Simple Bone CystsSimple Bone Cysts
Aneurysmal Bone CystsAneurysmal Bone Cysts
EnchondromasEnchondromas
OsteoblastomasOsteoblastomas
Fibrous DysplasiaFibrous Dysplasia
AdamantinomaAdamantinoma
Osteofibrous DysplasiaOsteofibrous Dysplasia



Epiphyseal Equivalent AreasEpiphyseal Equivalent Areas

Subchondral Regions of Acetabulum and Subchondral Regions of Acetabulum and 
ScapulaScapula
Tarsal BonesTarsal Bones
Calcaneus, TalusCalcaneus, Talus



Growth PlateGrowth Plate

Tumors Usually Do Not Cross Growth Plate Tumors Usually Do Not Cross Growth Plate 
Think InfectionThink Infection













Specific BonesSpecific Bones
Heamatopoietic MarrowHeamatopoietic Marrow——predilection for sites predilection for sites 
with red marrow; rich sinusoidal vasculaturewith red marrow; rich sinusoidal vasculature
Axial and Appendicular Skeleton in ChildrenAxial and Appendicular Skeleton in Children
Axial Skeleton in AdultsAxial Skeleton in Adults

Metastatic DiseaseMetastatic Disease
MyelomaMyeloma
EwingEwing’’s Sarcomas Sarcoma
Histiocytic LymphomaHistiocytic Lymphoma



Specific BonesSpecific Bones

Areas of Rapid GrowthAreas of Rapid Growth

Primary Bone TumorsPrimary Bone Tumors
Distal FemurDistal Femur
Proximal TibiaProximal Tibia
Proximal HumerusProximal Humerus



Specific BonesSpecific Bones
Vertebrae (Adults)Vertebrae (Adults)

Skeletal MetsSkeletal Mets
MyelomaMyeloma
HemangiomaHemangioma
LymphomaLymphoma
OsteomyelitisOsteomyelitis

Vertebrae Vertebrae 
(Children)(Children)

Eosinophilic Eosinophilic 
GranulomaGranuloma
ABCABC
OsteoblastomaOsteoblastoma
Osteoid OsteomaOsteoid Osteoma
LymphomaLymphoma
LeukemiaLeukemia
OsteomyelitisOsteomyelitis



Specific BonesSpecific Bones

SacrumSacrum
ChordomaChordoma
Myeloma/PlasmacytomaMyeloma/Plasmacytoma
Giant Cell TumorGiant Cell Tumor
MetsMets
Simple CystsSimple Cysts
Neurogenic Tumors /SchwannomaNeurogenic Tumors /Schwannoma



Specific BonesSpecific Bones

RibsRibs
MetsMets
Fibrous DysplasiaFibrous Dysplasia
EnchondromaEnchondroma



Specific BonesSpecific Bones

Metacarpals and PhalangesMetacarpals and Phalanges
Giant Cell TumorGiant Cell Tumor
Giant Cell Reparative GranulomaGiant Cell Reparative Granuloma
SarcoidosisSarcoidosis
ABCABC
Fibrous DysplasiaFibrous Dysplasia
EnchondromaEnchondroma



Specific BonesSpecific Bones

Terminal PhalangesTerminal Phalanges
Inclusion CystInclusion Cyst
Glomus TumorGlomus Tumor
Mets (Lung)Mets (Lung)





Unknown ExamplesUnknown Examples



Unknown #1Unknown #1



UnknowUnknow #1#1

Epiphyseal Lesion with Geographic Pattern of Epiphyseal Lesion with Geographic Pattern of 
Bone Destruction (Probably Benign)Bone Destruction (Probably Benign)
EccentricEccentric
Internal Mineralization/Calcifications (indicates Internal Mineralization/Calcifications (indicates 
most likely most likely cartlaginouscartlaginous nature)nature)
Sclerotic IA/IB MarginSclerotic IA/IB Margin



ChondroblastomaChondroblastoma



Unknown #2Unknown #2



Unknown #2Unknown #2

Spine LesionSpine Lesion
Posterior ElementsPosterior Elements
Geographic Pattern of Bone Destruction Geographic Pattern of Bone Destruction 
(Probably benign)(Probably benign)
Internal Mineralization indicative of bone Internal Mineralization indicative of bone 
producing or cartilage producing tumorproducing or cartilage producing tumor



OsteoblastomaOsteoblastoma



Unknown #3Unknown #3



Unknown #3Unknown #3

Small Cortical LesionSmall Cortical Lesion
Geographic pattern of Bone DestructionGeographic pattern of Bone Destruction
Extensive Surrounding SclerosisExtensive Surrounding Sclerosis
Buttressing Periosteal Reaction (Benign Buttressing Periosteal Reaction (Benign 
Periosteal Reaction)Periosteal Reaction)
Internal MineralizationInternal Mineralization



Osteoid OsteomaOsteoid Osteoma



Unknown #4Unknown #4



Unknown #4Unknown #4

Central, Diaphyseal LesionCentral, Diaphyseal Lesion
No Periosteal ReactionNo Periosteal Reaction
No Cortical destructionNo Cortical destruction
Calcifications in a Ring and Arc Like MannerCalcifications in a Ring and Arc Like Manner



EnchondromaEnchondroma



Unknown #5Unknown #5



Unknown #5Unknown #5

Metaphyseal Eccentric LesionMetaphyseal Eccentric Lesion
Permeative Lesion (Malignant)Permeative Lesion (Malignant)
Cortical DestructionCortical Destruction
Calcifications in a Ring and Arc Manner Calcifications in a Ring and Arc Manner 
indicative of a cartilage tumorindicative of a cartilage tumor



Dedifferentiated ChondrosarcomaDedifferentiated Chondrosarcoma



Unknown #6Unknown #6



Unknown #6Unknown #6

Permeative Pattern of Bone DestructionPermeative Pattern of Bone Destruction
DiaphysealDiaphyseal
Cortical penetrationCortical penetration
Hair on End Periosteal ReactionHair on End Periosteal Reaction
No Internal Mineralization (probably not bone No Internal Mineralization (probably not bone 
or cartilage producing)or cartilage producing)
Malignant AppearingMalignant Appearing



EwingEwing’’s Sarcomas Sarcoma



Unknown #7Unknown #7



Unknown #7Unknown #7

Metaphyseal, Central lesionMetaphyseal, Central lesion
Permeative Pattern of Bone Destruction Permeative Pattern of Bone Destruction 
(malignant)(malignant)
No Internal Mineralization (probably not No Internal Mineralization (probably not 
cartilage or bone producingcartilage or bone producing——no visible matrix)no visible matrix)
No Periosteal ReactionNo Periosteal Reaction
Malignant AppearingMalignant Appearing



Fibrosarcoma of BoneFibrosarcoma of Bone



Unknown #8Unknown #8



Unknown #8Unknown #8

Central LesionCentral Lesion
Geographic Pattern of Bone Destruction Geographic Pattern of Bone Destruction 
(Benign Appearing)(Benign Appearing)
MetadiaphysealMetadiaphyseal
Bone is Expanded (Benign Periosteal reaction)Bone is Expanded (Benign Periosteal reaction)
No Internal Mineralization (Probably not No Internal Mineralization (Probably not 
Cartilaginous or Bone Producing)Cartilaginous or Bone Producing)
Ground Glass AppearanceGround Glass Appearance



Fibrous DysplasiaFibrous Dysplasia



Unknown #9Unknown #9



Unknown #9Unknown #9

Eccentric LesionEccentric Lesion
Metaphyseal with Epiphyseal ExtensionMetaphyseal with Epiphyseal Extension
No Internal MineralizationNo Internal Mineralization
Cortex is Thinned and Slightly ExpandedCortex is Thinned and Slightly Expanded
Thin, Incomplete Sclerotic Margin (Type IB)Thin, Incomplete Sclerotic Margin (Type IB)
Benign AppearingBenign Appearing



Giant Cell TumorGiant Cell Tumor



Unknown #10Unknown #10



Unknown #10Unknown #10

MetadiaphysealMetadiaphyseal LesionLesion
MotheatenMotheaten and Permeative (Malignant and Permeative (Malignant 
Appearing)Appearing)
No Internal MineralizationNo Internal Mineralization
Cortical DestructionCortical Destruction
No Periosteal ReactionNo Periosteal Reaction



Malignant Fibrous Histiocytoma of Malignant Fibrous Histiocytoma of 
BoneBone



Unknown #11Unknown #11



Unknown #11Unknown #11

Central LocationCentral Location
MetaphysealMetaphyseal
MultiloculatedMultiloculated
GeographicGeographic
Bone is ExpandedBone is Expanded
Skeletally ImmatureSkeletally Immature
No MineralizationNo Mineralization
Benign AppearingBenign Appearing



Unicameral Bone CystUnicameral Bone Cyst



Unknown #12Unknown #12



Unknown #12Unknown #12

Eccentric/Cortical LesionEccentric/Cortical Lesion
MetaphysealMetaphyseal
Geographic pattern of Bone DestructionGeographic pattern of Bone Destruction
Well Circumscribed (Type IA Margin: Indolent)Well Circumscribed (Type IA Margin: Indolent)
No Internal MineralizationNo Internal Mineralization
Bone has Expanded ContourBone has Expanded Contour
Benign AppearingBenign Appearing



Nonossifying FibromaNonossifying Fibroma



Unknown #13Unknown #13



Unknown #13Unknown #13

Geographic, Central Lesion in a PhalangeGeographic, Central Lesion in a Phalange
Lobular Growth Contour with Lobular Growth Contour with EndostealEndosteal
ErosionErosion
Punctate calcifications (arrows)Punctate calcifications (arrows)----CartilaginousCartilaginous
Appears BenignAppears Benign



EnchondromaEnchondroma



Unknown #14Unknown #14



Unknown #14Unknown #14

Cortical based, Geographic Lesion in TibiaCortical based, Geographic Lesion in Tibia
Extensive Sclerotic MarginExtensive Sclerotic Margin
Tibial bowingTibial bowing



Osteofibrous DysplasiaOsteofibrous Dysplasia



Unknown #15Unknown #15



Unknown #15Unknown #15

Permeative/Moth Eaten Lesion (Malignant)Permeative/Moth Eaten Lesion (Malignant)
Eccentric, MetaphysealEccentric, Metaphyseal
Ossification Present within NeoplasmOssification Present within Neoplasm
CodmanCodman’’s Triangles Triangle
Skeletally Immature; Spares Growth PlateSkeletally Immature; Spares Growth Plate
Cortical DestructionCortical Destruction
Appears Malignant and is Producing OsteoidAppears Malignant and is Producing Osteoid



OsteosarcomaOsteosarcoma



Unknown #16Unknown #16



Osteofibrous DysplasiaOsteofibrous Dysplasia


