el
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* Understand normal radiological imaging of the spine (X-rays, CT
and MRI) and be able to demonstrate anatomical structures
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Understand the key concepts, indications, contraindications and
Radlology basic physics principles behind X-Ray, CT, MRI, Bone scan,
! o Myelogram and DEXA scan

Dr. Rhys Morris R\ +CT Computed Tomagraphy

MRI Magnetic Resonance Imaging
Musculoskeletal DEXA DualEnergy X ray Absorptiometry aka Bone densiyscans
Radiologist
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X-Ray CARDYD
/|

X - ray

Quick and cheap

Using ionising x-rays
Good bone resolution
Two-dimensional

Can take multiple view -
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AP View

» Alignment

» Vertebral Bodies

* Lateral Masses

» Uncovertebral
joint

» Spinous Processes

* Discs
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CT CYRDD CT CERD'

360 degrees rotating x-ray tube
Acquires volume of data

» Can view image in any plane — Axial, Sagittal, Coronal,
Oblique

+ Very good spatial and contrast resolution
» Three-dimensional data
* Much more radiation than plain radiograph

* Fast
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MRI

Excellent for soft tissue

Able to see spinal cord, nerves, ligaments very well

No radiation

Very high magnetic field — always on

Tight scanning chamber

Very noisy - clattering and banging noises

Takes approximately 30 mins for a simple scan

Tricky in anesthetised patients due to the magnet/equipment
Young children do not lie still - may need sedation/GA
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Lumbar CT
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« Water is abundant in the body
» Water has hydrogen — H20

* MR imaging uses the absorption and emission of radio
frequency energy from hydrogen.

* This is done by using:
— Very strong magnetic fields — 1.5 to 3 Tesla (up-to 7 Teslain
research)
— Magnetic field gradients
— Radio waves
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Contraindication to MRI e e
Magnetic field strength 120 times gravity
MRI safety
questionnaire L8
[ A weorTaNT stRuUCTIONS |
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MRI CVRbw MRI anatomy resource GV
* Lots and lots of Sequences
Fundamental sequences are T1 and T2
— T1 weighted: fat bright (high signal), fluid dark (low signal) ==

— T2 weighted: fat bright (high signal), fluid bright (high signal)
— Can Saturate (darken/hide) fat to show fluid
(pus/inflammation/fluid/blood) more easily

+ Image is representation of Signal (high to low)

NECK ARTERIES

C SPINE AXIAL

C SPINE SAGITTAL

BRACHIAL PLEXUS.

CHEST CORONAL

https://mrimaster.com/anatomy%20spine%20c%20spine%20axial.html|
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Cervical MRI BSw

Fluid sensitive Fat
supressed/saturated (STIR)
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https://mrimaster.com/anatomy%20spine%20c%20spine%20axial.html
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Whole spine
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Lumbar MRI
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[ Anterior longit. ligament.
[ Posterior longit. lig:
[ Ligamentum flavum
[H interspinal ligament

ment

[ supraspinous ligament
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Bone Scan (scintigraphy)

Functional nuclear medicine scan

Patient is injected with radioactive tracer — radioactive
Tc99m-MDP (a type of bisphosphonate).

The Tc99m-MDP (tracer) circulates in the body and sticks
to bone.

More tracer accumulates in areas of bone which are
metabolically more active: Fracture, infection,
inflammation, cancer etc.

The tracer gives off radiation from inside the patient and
this is detected by a gamma camera
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¥'v. Tracer injection (TN99m-MDP) [t

Radioactivity injected into
patient

The patient then becomes
radioactive

The tracer builds up in
areas such as fractures,
tumours, inflammation
Gives off radiation from
inside the patient and this
is detected by a gamma
camera
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Gamma camera
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3D Bone Scan — SPECT /CT CVRbw Myelogram GV
* An uncommon exam due to advent of MRI and CT.
* Now mainly used in conjunction with a CT in patients who
cannot have an MRI.
 Contrast is injected into the subarachnoid space under x-
ray guidance (fluoroscopy) and the patient then goes on
to have a CT scan.
* Not suitable if allergic to contrast.
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Fluoroscopy guided myelogram  [ci&] Myelogram GiRDY
Injection End of
of dye
Spinal needle is inserted,
usually between the 3rd
 and 4th lumbar vertebrae  Spinal
canal
Vertebrae
[ i,
Cerebrospinal fluid
o TR
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CT Myelogram CERDD G
DEXA Scan 1

* Dual-energy X-ray
absorptiometry

» Measures bone mineral density

* Quick and non-invasive

* Produces data for diagnosis
and to guide treatment for

osteoporosis
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Summary Excellent resources GiRDY
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Advantages * www.radiopedia.org
« https://pubs.rsna.org/page/radiographics/abr-core-exam-
study-guide
» CT spine anatomy - http://w-radiology.com/ct-cervical-
spine.php
Disadvantages * MRI spine anatomy -
https://mrimaster.com/anatomy%20spine%20c%20spine
%20axial.html
» Todays cases - https://radiopaedia.org/playlists/19735

47 48


http://www.radiopedia.org/
http://www.radiopedia.org/
https://pubs.rsna.org/page/radiographics/abr-core-exam-study-guide
https://pubs.rsna.org/page/radiographics/abr-core-exam-study-guide
https://pubs.rsna.org/page/radiographics/abr-core-exam-study-guide
https://pubs.rsna.org/page/radiographics/abr-core-exam-study-guide
https://pubs.rsna.org/page/radiographics/abr-core-exam-study-guide
https://pubs.rsna.org/page/radiographics/abr-core-exam-study-guide
https://pubs.rsna.org/page/radiographics/abr-core-exam-study-guide
https://pubs.rsna.org/page/radiographics/abr-core-exam-study-guide
https://pubs.rsna.org/page/radiographics/abr-core-exam-study-guide
https://pubs.rsna.org/page/radiographics/abr-core-exam-study-guide
http://w-radiology.com/ct-cervical-spine.php
http://w-radiology.com/ct-cervical-spine.php
http://w-radiology.com/ct-cervical-spine.php
http://w-radiology.com/ct-cervical-spine.php
http://w-radiology.com/ct-cervical-spine.php
http://w-radiology.com/ct-cervical-spine.php
http://w-radiology.com/ct-cervical-spine.php
https://mrimaster.com/anatomy%20spine%20c%20spine%20axial.html
https://mrimaster.com/anatomy%20spine%20c%20spine%20axial.html
https://radiopaedia.org/playlists/19735

