
Å Obtain an adequate history 

Å Correlate with x-rays, CT 

and scintigraphy

Å Always before biopsy 

(needle or open) 

Å Mark the lesion 

Å Make patient comfortable

Neurofibroma of median nerve 27F Sag T2FS

MRI - Technique



MRI - Technique

Å High field strength helps - not essential

Å T1 and T2 to characterize

Å FS for sensitivity, cartilage, and fatty tumors

Å Multiple planes

Å Shaft
Å Axial, 

Å Sagittal and Coronal

Å Adjacent to Joint
Å Sagittal and Coronal

Å Axial

Osteochondroma  T1FSGd



MRI Contrast

Å May add a little to conspicuity

Å Helps define tumour V's necrosis

Å Greatly enhanced by T1FS

Å Useful Post Chemotherapy/XRT

Å Occasionally diagnostic

Neurofibroma T1FSGd



Gd-DTPA

Å Substitute ultrasound

Å Helpful in selected cases
Å Next to fluid
Å Epidural or intraarticular 

Å Homogeneous solid vs cystic

Å Assess vascularity prior to biopsy

Å Post-treatment 

Å Indications are controversial for tumor 
imaging

Sag T1FS post Gd

Melanoma 



Dynamic Enhancement

GCT

Cor T1 Cor T1 Cor T1

15m delay

Å 84% of malignant tumors had contrast enhancement slopes >30%

Å 72% of benign tumors had contrast enhancement slopes <30%

Å Areas of necrosis and peritumoral edema enhanced significantly less and more 
slowly than viable tumor

Erlemann et al, Radiology 171:767,1989



MR Angiography

Å Defines anatomy 

of major vessels 

and their relation 

to neoplasms

Å Differentiates 

masses from 

vascular pathology 

(eg. aneurysm or 

pseudoaneurysm)

AVM



Neuroma Sag T1

Detection

Å Initial examination 
conventional 
radiography

Å Bone neoplasms
Higher sensitivity with 
CT, scintigraphy and 
MR

Å Soft tissue neoplasms
Higher sensitivity with 
CT, ultrasound and 
MR

1



Histological Characterization

Å Benign tumors, 

metastases, round cell 

tumors and pseudotumors

are managed differently 

than sarcoma

Å Management of sarcomas 

depends on grade and 

anatomic extent rather 

than on histologic type

Pseudotumor due to bone infarct



Histologic Characterization

Å Emphasis of 

radiology training

Å Surgeon more 

interested in where 

it is than what it is

Å Biopsy necessary 

in sarcoma for 

accurate diagnosis

Sarcoma



Osseous Tumors

Å Metastatic disease most common

Å Primary benign tumors more common than primary malignant 
tumors

Å Most common primary malignancies are myeloma, 
osteosarcoma and Ewing sarcoma

Å Other primary skeletal malignancies rare

Cor T2



Benign Vôs Malignant

Å Signal intensity

Å Tumor margin

Å Signal inhomogeneity

Å Neurovascular invasion

Å Growth rate

Å Tumor size

Å Tumor location

Å Soft tissue extension

Å Multicompartment involvement

Å Bone destruction

Kransdorf, AJR 153:541,1989 Post traumatic myositis ossificans1



Histological Characterization

Å Epidemiology
Å Age of patient

Å Distribution
Å Diffuse

Å Disseminated

Å Solitary

Å Tumor features
Å Location

Å Biologic activity

Å Matrix

Osteoid osteoma
3.6%

Osteochondroma
21.9%

Chondroma
2.4%

Histiocytosis X
21.5%

ABC
4.4%

Simple bone cyst
14.0%

OSA
6.4%

Ewings
7.1%

Fibrous dysplasia
5.2%

Miscellaneous
13.5%

Primary Bone Tumors Age 0-10  from Senac et al, Radiology 160:491, 1986



Myeloma

Distribution

Å Diffuse
Å All bone is histologically 

abnormal

Å Disseminated
Å Multiple distinct lesions

Å Few

Å Solitary



Diffuse Distribution

Å Radiographically, disease 
may appear diffuse, 
disseminated or even 
focal

Å Pattern seen with 
dysplastic, metabolic and 
endocrine disease

Å Less commonly, seen 
with neoplastic infiltration

Myelomonocytic leukemia with chloroma 7M

Sag T1



Disseminated Distribution

Breast mets 

Å Metastatic disease

Å Multiple myeloma

Å Paget disease

Å Eosinophilic granuloma

Å Fibrous dysplasia

Å Enchondromatosis

Å Multiple osteochondromatosis

Å Normal intervening bone

Å Lesions may be synchronous or metachronous

Å Not all lesions may be evident radiographically



Disseminated Distribution

Å Metastatic disease

Å Multiple myeloma

Å Paget disease

Å Eosinophilic granuloma

Å Fibrous dysplasia

Å Enchondromatosis

Å Multiple osteochondromatosis

Å Normal intervening bone

Å Lesions may be synchronous or metachronous

Å Not all lesions may be evident radiographically

Metastases  ST and bone



Distribution - Solitary lesion

Å 10-15% of mets

Å Ability to identify lesion 

radiographically 

depends on what it 

does to underlying 

osseous matrix

Sclerotic osteosarcoma Sag T1



Location

Å Osseous

Å Soft tissue

Å Intraarticular

Osteosarcoma



Location

Å Which bone is 

involved?

Å Each 

neoplasm has 

a tendency to 

involve 

particular 

bones

Enchondroma

Simple 

bone cyst

Adamantinoma

Chordoma

Osteosarcoma

Giant cell tumor



Location

Å Longitudinal

Å Epiphysis

Å Metaphysis

Å Diaphysis

Å Transverse

Å Central

Å Eccentric

Å Cortical

Å Surface



Location - Joint

Sag T1Gd

Å PVNS

Å Synovial osteochondromatosis

Å Hemangioma

Å Synovial sarcoma 

PVNS



Biologic activity

Å Geographic

Å Moth-eaten

Å Permeative

Leukemia



Margin

Å Difficult to distinguish tumor from peritumoral edema

Å Benign and malignant tumors can have peritumoral edema

Å Tumor and edema enhance with Gd

Å Gadolinium flow rate may be helpful



Peritumoral edema

Å Osteoid osteoma

Å Chondroblastoma

Å Eosinophilic granuloma

Cor STIR



Expansion

Å Deposition of solid periosteal layer 

around periphery of lesion

Å Expansion implies loss of original 

cortex

Å Generally seen in slowly growing 

lesions

Å Does not mean that the lesion is benign

GCT  28F


