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Diagnostic Imaging Modalities

Plain X ray

Conventional Tomography
Ultrasonography

Computed tomography (CT)
Radionuclide bone scan

Magnetic Resonance Imaging
[IMRI]

E Angiography,lymphography,
myelography
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Plain X- rays

E Regional AP, lateral, oblique views
E Chest X ray PA, lateral

E Can predict the nature of the
lesion in 70-80%

E Should never be omitted In
the Iinvestigation of bone
tumors.




Plain X - rays
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Site of the lesion

Nature of the lesion
Margin of the lesion
Matrix of the lesion

Periosteal reaction

Epiphyseal, metaphyseal, diaphyseal
Expanding, destructive, permeative
Well defined (sclerotic, not) , Ill-defined

Cystic (unilocular, multilocular)
Calcification




e Conventional Tomography

Augments the plain film data
specially in areas of complex

anatomy and overlapping structures
[spine]
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Ultrasonography

Deals with the extra osseouscomponent of the lesion

| Real time imaging

| Cystic/ solid masses

| Tissue characterization [Fat, blood, calcium]
| Color Doppler US for tumor vascularity

| US guided biopsy/ aspiration



Computed Tomography [CT]

I Symmetric patient positioning to allow contra lateral comparisons
| 5-10mm slices covering the entire lesion
I contrast injection
| Better delineation of extra osseous soft tissue component
| Detailed evaluation of the neurovascular bundle

D and® imaging




Computed tomdg&iphy
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Equivocal plain film findings [Spine,
pelvis,..]

Better assessment of the margin

Periosteal reaction earlier and may
be better than X rays

Characterization of the soft tissue
extension




Computed tomdg@&aghy
2D, Dlimaging

Axial images are
reconstructed Into
sagittal / coronal
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Radionuclide bone scan

Sensitive but not specific

Screening of the skeleton
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Osteoid, osteoma, right T12 lamina



Magnetic Resonance Imaging [ MR]]

Superior soft tissue contrast

Multiplannar imaging capability

Absence of artifact from cortical bone

Tissue characterization based on signal behavior







Dynamic MR ™=

The bed
rotates from
Upright fo
Recumbent,
stopping at
any angle in
between




Patient with Low Back Palalter Surgery

Does a Lie-Down-Only Scanner N
see the patientolsM problem ?

Case courtesy of WselMD, Rose Radiology Centers
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Whole body MRI

I Phased array coils
I whole body MRI

| Screening

technique with

sensitivity better
than bone scan




Imagipgotocol
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Axial, sagittal, coronal
T1, T2, T2* (gradient), STIR

—) —)

Contrast injection - only T1
(sagittal, axial, coronal)

- Differentiating cystic/ solid lesions

- Monitoring response to therapy




How to know the pulse
sequence used ?!

T1 T2 Gradient STIR

Giant cell tumors Schwannoma Osteochondroma Synovial sarcoma



Signal patterns
Normal Tissues

Tissue T1 T2 T2* STIR
Bone High low® | Low® ® Low®® ®
marrow
Fat high low® | Low® ® Low ® ®
Cortex Low Low Low Low
Ligaments Low Low Low Low
Tendons
Muscles Intermediate | Low Low Low




Signal patterns
Pathologic Tissues

Tissue

T1 T2 T2* STIR

Tumor Low ° high ° high ° high °

Cyst Low high high high

Bone Low Low Low Low
sclerosis

Calcification Low Low Low Low

Blood high high high high
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SIMPLE CYST MULTIPLE MYLOMA
ABC LYMPHOMA
OSTEOCLSTOMA METASTASES

OSTEOSARCOMA

OSTEOCHONDROMA
CHONDROMA

FIBROUS BONE DEFFECT
NON OSSIFYIN FIBROMA
FIBROUS DYPLASIA

FIBROSARCOMA

CHONDROMYXOID FIBROMA

CHONDROBLASTOMA

CHONDROSARCOMA




Lesions with
characteristic
Imaging features

E Osteoma

E Osteoid osteoma

E Osteblastoma

E Enchondroma

E Chondroblastoma

E Osteochondroma

E Non ossifying fibroma

E Fibrous cortical bone defect
E Fibrous dysplasia

E Giant cell tumor



Osteoma

AUsually arises in the skull and
flat bones

ALess that 2.5 cm in diameter

AMultiple osteomas are
assoclated with
syndrome




Osteoma
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Osteold osteoma

| 10% of all benign bone tumors
| Typical patient 17 years old boy
| Male: Female = 3:1

I 50% Femur/ tibia, 13% spine (neural
elements)

I 80% occur in or close to the cortex

| 60% show periosteal new bone
formation




Osteold osteoma

1 A small < 1cm radiolucent area

(nidus) surrounded by a zone
of uniform sclerosis and cortical

thickening

| The nidus may contain some
calcium

| The marked vascularity of the
nidus is seen on angiography,
bone scan, or enhanced MRI




Osteoid Osteoma



Osteoid osteoma



Osteolid osteoma



Osteoblastoma

| 2% of all benign bone tumors

| Median age 17 years Male:
Female = 2:1

1 33% I the spine 26% in long
bones

I Similar to osteoid osteoma but J
larger than 1.5 cm




Osteoblastoma



Enchondroma

| 129% of all benign bone tumors

T Typical age 10-20 years
| 28% in the bone of the hand, 22% around the knee




Enchondroma

Benign well defined expanding lesion
Intact cortex, no periosteal reaction
Matrix calcification is a character of cartilaginous tumors

Subtle calcifications are seen clearly by CT




Enchondroma

Ol | I er 0 s=nultipte erclrordromas
Maf f ucci 0s =gnultiple enchonelromas+ hemangiomas
Multiple enchondromas 88% in the hands

Sarcomatous transformation in up to 30% of both conditions

Maf fucci 6s syndgololmeer 6s di

Sease



Enchondroma



Chondroblastoma

Less than 1% of all bone tumors
2nd decade of life males> females
An epiphyseal lesion that may extend to the metaphysis
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70% in lower limbs ( 50% around
the knee) 20% occur in the humeral head



Chondroblastoma

| Lytic lesion with sclerotic margin in the epiphysis
| Cortex is intact, periosteal reaction?!

| Matrix calcification in 60%
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Chondroblastoma

Less than 1% of all bone tumors

2"d decade of life males> females

An epiphyseal lesion that may extend

to the metaphysis

70% in lower limbs ( 50% around the knee)
20% occur in the humeral head







Chondroblastoma{ |




Osteochondroma

Vo

The most common benign skeletal neoplasm

20% - 50% of benign bone tumors ( 15% of all bone tumors)

Equal sex affection , 2" decade

50% in the lower limbs ( 40% around the knee), 15% humerus




Osteochondroma

| Sessile or pedunculated

I Metaphyseal usually oriented
away from the joint

I Marrow space of the host
bone extending into the lesion

| Caped by cartilage seen by MRI

1 1% risk of chondrosarcoma




Osteochondroma



Large Osteochondroma
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Osteochondroma



Osteochondroma

I Multiple osteochondromatosis [ hereditary disease]

_

1 30% risk of developing chondrosarcoma




Osteochondroma

Malignant transformation
| Destruction of the bony edge

| Invasion of adjacent soft tissue

| Increased biologic activity on
serial studies




Chondrosarcoma



[ Non ossifying fibroma ][ Fibrous cortical defect ]

Eccentric within the medulla Arise on the cortical surface

Less common More common

2-20 years 4-8 years

Boys O Boys> girls




[ Non ossifying fibroma ][ Fibrous cortical defect

| Benign fibrous lesions
| Commonly around the knee
| Average age is about 13 years

| Asymptomatic

| May be multiple

| Heal spontaneously




[ Non ossifying fibroma ][ Fibrous cortical defect

I Oval radiolucent defect 1-7 cm
| Sclerotic margin

| Low signal in T1 and T2 (fibrous tissue)



[ Non ossifying fibroma ]




