Orthopedic Radiology
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Diagnostic Imaging Modalities
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| Plain film radiography




Plain film radiography

o Alr (Gas)

o Fat

o Water

» Bone (Calcium)

s Metallic



* Plain film radiography
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Plain film radiograph
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+ Plain film radiography

I3



* Plain film radiography




Plain film radiography




* Plain film radiography




* Contrast radiography




Contrast radiography




* Patient #3




* Contrast radiography




Computed Tomography
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Computed Tomography




* Computed Tomography




+ Computed Tomography

s All images are digital
and stored in computer

= This digital information
can be manipulated
later to enhance certain
tissues

m Creates bone and soft
tissue “windows”



f.h Computed Tomography




* Computed Tomography

= Imaging
reconstruction
via computer
reformatting
can produce
Images In
multiple planes




Computed Tomography




Computed Tomography




* Computed Tomography




Computed Tomography




| Computed Tomography




& Computed Tomography
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* Patient #1




* Computed Tomography




* Computed Tomography




Patient #3
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* Computed Tomography




* Computed Tomography




Magnetic Resonance Imaging

* (MRI)




iMagnetic Resonance Imaging



iMagnetic Resonance Imaging

= Flow void



MR Imaging Parameters
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agnetic Resonance Manipulation
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Magnetic Resonance Imaging




Magnetic resonance 1magers




Magnetic resonance 1magers
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Patient #1




Magnetic Resonance Imaging
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Magnetic Resonance Imaging

* Artifact




| Patient 2

m This iIs the plain film
xray from earlier in
the lecture

= Did you see any
Injuries

= Patient 2




Magnetic resonance 1maging




Magnetic resonance 1maging
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Magnetic resonance 1maging
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Magnetic resonance 1maging
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Magnetic Resonance Imaging

‘ with Fat Saturation




Magnetic Resonance Imaging

¢ with Flexion/Extension




MRI pulse sequences

= Collection of specific Imaging
parameters selected for a scan of a
patient

= Typical musculoskeletal exam contains 3-6
seqguences In various planes



Pulse Sequence Strengths & Weaknesses

Anatomic detail, Fat, Subacute ST edema, other fluid
Hemorrhage, Marrow, Menicus,

Contrast

Marrow path when fat-sat.  Poor marrow w/o fat-sat
used, Good for pts with
metal hardware,

Fluid
Fibrocartilage, Loose bodies Poor marrow, metallic
& Hemorrhage hardware

Marrow & ST Pathology d/t ' Not to be used with
fat suppression contrast

Similar to STIR mostly for
Brain and Neuro tissues



Magnetic Resonance
Arteriography (MRA)

=

- flow void




Magnetic Resonance
Arteriography (MRA)
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Flow Void

* ~ Bloodflow

—Alterna




Flow Void
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Flow Voids




Magnetic Resonance
Arteriography (MRA)
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Magnetic Resonance
Arteriography (MRA)
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. Bone scan (scintigraphy)

s Utilizes radioactive pharmaceutical
Injected Iinto blood stream

= Agent accumulates in regions of increased
blood flow and increased bone metabolism

= Patient Is scanned, and “hot spots”
demonstrate the areas of accumulation



Bone scan (scintigraphy)




Bone scan (scintigraphy)




Bone scan (scintigraphy)
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Bone scan (scintigraphy)
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Scintigraphy (Bone scan)
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| Bone scan (scintigraphy)

= Advantages: = Disadvantages:

= Highly sensitive to = lonizing radiation

bone changes s Poor specificity for
lesions

= Invasive procedure
» Infection/allergies

= Shows function
changes early

= Relatively cheap

procedure = Normal “hot spots”
= Open epiphyses



SPECT scan

=

= Single photon
emission computed
tomography

= Combination of bone
scanning with ability
of CT to give
tomographic “slices”
through body



SPECT scanner




SPECT scan




Osteoid Osteoma
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SPECT-CT Scan
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| Diagnostic ultrasound

s Soundwaves penetrate surface of
patient

s Waves are reflected back to surface as
soundwaves pass through different
densities of tissues

s Reflected waves are recorded and an
Image constructed



* Diagnostic ultrasound




* Diagnostic ultrasound




Diagnostic ultrasound
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* Diagnostic ultrasound




* Diagnostic ultrasound




* Diagnostic ultrasound




Diagnostic ultrasound
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* Diagnostic ultrasound




* Diagnostic Ultrasound




iDiagnostic Ultrasound




| Diagnostic ultrasound

s Advantages: s Disadvantages:

= Real time imaging = Very difficult to

s Good soft tissue interpret

resolution
= Not all areas

= NO |o_n|zmg radiation thoroughly
= Relatively researched (spine)
Inexpensive

= Shows early edema, = Shadowing effect

and fibrotic changes



This ends our modalities
review, thanks your time
today
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