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Clinical Indications

A After of leg pain, if the pain is severe enough to
warrant surgery

A After of low back pain, if the pain is severe
enough to warrant surgery

A If the is accompanied by

(such as loss of appetite, weight loss , fever , chill s, shakes, or
severe pain when at rest ) that may indicate that the pain is due
to a tumor or an infection

A For patients who may have lumbar spinal stenosis and are
considering an epidural injection to alleviate painful symptoms

A For patients who have not done well after having  back surgery ,
specifically if their pain symptoms do  not get better after 4 to
6 weeks.

A ...or other dred flags 6 symptoms



Red Flag

Potential Underlying Condition as Cause of LBP

History of cancer

Unexplained weight loss

Immunosuppression

Urinary infection

Intravenous drug use

Prolonged use of corticosteroids

Back pain not improved with conservative
management

Cancer or infection

History of significant trauma

Minor fall or heavy lift in a potentially
osteoporotic or elderly individual

Prolonged use of steroids

Spinal fracture

Acute onset of urinary retention or overflow
incontinence

Loss of anal sphincter tone or fecal incontinence
Saddle anesthesia

Global or progressive motor weakness in the
lower limbs

Cauda equina syndrome or severe neurologic
compromise




Contrastc with or without

SPINE INDICATIONS RECOMMENDED STUDY COMMENTS

Herniated Disc Cervical or Thoracic MRI MRI superior to CT
| Contrast - No

Lumbar Herniated disc MRI Contrast -~ No Contrast helps distinguish between scar & disc post surgery.
If post surgery then W/WO MRI superior to CT

Stenosis MRI CT can be adequate in lumbar spine if MRI contraindicated
Contrast - No MRI superior to CT

Discitis/Osteo/CA MRI Contrast - W/WO MRI preferred to R/O Discitis/Osteo/CA. CT may be done post
\discogram - with contrast from fluoro. MRI superior to CT

Metastasis, Epidural Tumor MRI Contrast - W/WOQ MRI also superior to myelography & CT.

Compression Fracture, Trauma MRI MRI allows evaluation of bone marrow.
Contrast - No

Brachial Plexus — Mass, Lesion. MRI Chest. Contrast - WO/W. _




[\ contrast
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Kidney dis

One kidney

DM

Hx of MM

Chemotherapy in the last 30 days

Hemodialysis patients may received contrast
but only if the patient signs an informed
consent and is scheduled for hemodialysis
with In of the injection of contrast and
again at



Gadolinium Contrast Reactions

I 8 times higher risk in patients with a previous
reaction to gadolinium -based contrast media

I Persons with and various other allergies
are also at greater risk

I If concern for contrast reaction, recommend
standard premedication prep with steroid and
antihistamine.



L-Spine search pattern

A Allgnment: anterior and posterior portion of vertebral bodies,
facets, posterior spinal canal line, spinous processes

A Eone: fractures, vertebral body compressidsiastidlytic lesions

A QOI’d/ Qanal: Cord/Canat cord compression, canal hematoma,
terminates at [l -2 \

A QiSCS: Discs height loss, bulge/protrusion

Agverything else - softtissues, thyroid,
aorta, pneumothorax kidneys, liver, adrenals, etc |2
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Isthmic Spondylolisthesis



Basic pulse sequences fMRI

Image Type Signal Intensity Advantages
Fat Water

m High Low Best anatomic detail;
rapid acquisition

12 Intermediate High Moderately sensitive
for pathology/edema

Fat-suppressed Very low Very high Most sensitive for
12 pathology/edema

Cradient echo Intermediate Intermediate/high Excellent for evaluation
of articular cartilage,
PVNS, and blood

Intermediate- Intermediate/high Intermediate Excellent for evaluation
weighted of meniscal pathology

Disadvantages

Poor visualization of
pathology/edema

Poor spatial resolution,
time-consuming

Susceptible to artifacts
related to magnetic
field inhomogeneity

Very susceptible to
metallic artifacts
(prostheses)

Postgadolinium T1-weighted image
-Solid from cystic lesions
- Soft -tissue phlegmon from inflammation from abscess

T1C



FatSuppressed 4-Weighted Images
or STIR Images

A STIR: (short inversion -time inversion -
recovery)

I Lipomatosis
I Compress fx

I Vertebral Pathology (infection)



Llpomat03|s

Extensive lumbar epidural lipomatosis



A sagittal STIR image shows a linear
region of increased signal intensity
compatible with edema inthe L 2
vertebral body which is compatible
with an acute fracture.

There is no increase in signal
intensity in the L 4 vertebral body
which is compatible with a chronic
fracture




The Cervical Spine

Unlike those in the lumbar region,
of
the foramen; therefore, the
IS most likely to be impacted
by a or a
complex.

The cervical nerves exit above the same
numbered pedicle; for example,
herniation will affect the exiting
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Artist & sketches show four types of disc herniations in the
cervical spine: (a) central, (b) posterolateral, (c) lateral recess,
and (d) foraminal
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Spinal Stenosis

A The term describes the compression of the neural
elements in the spinal canal, lateral recesses, or neural foramina

The Images provide a global view
of the of effacement of the CSF column and
spinal cord compression, whereas the

enable visualization of

The information from these images should be correlated with
that from the , which show the same pathology in an
orthogonal plan



Spinal Stenosis

Facet joint
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Posterior longitudinal vertebral ridging
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Spinal cord )
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(a) A sagittal T 2C thickening of the posterior longitudinal
ligament mild

(b) A T2 C moderate stenosis

(WA T2-weighted image obtained in the
plane of the neuroforamina severe foraminal stenosis at the C 4-C5



Spinal Stenosis

IS defied as an AP canal
diameter of . and absolute stenosis
IS defied as an AP canal diameter of <10
mm

A The Torg or Pavlov ratio is calculated by
the by the
~witharatio C

defled as stenotic .

This ratio I1s often used to evaluate for
congenital stenosis



Torg or Pavlov ratio

Bifid Spinous




Mildt stenosis

A Occupying of normal canal
dimension
A The ventral and dorsal are partially

effaced by disc bulging,

. and
: No mass effect on the cord
(Normal shape)




Moderatet stenosis

A Occupying between
dimension;

A Findings similar to those of mild
stenosis but with

and deformity of the
M Y
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Severg stenosis

A Occupying of normal
canal dimension,

A Very pronounced of
the spinal cord that is obvious on both
sagittal and axial T 2-weighted images




A Although such definitions are well
known, most and
tend to grade the degree of spinal
stenosis using the terms ,
, and gradations such as



Ossification of the posterict
longitudinal ligament (OPLL)

On most MR images showing cervical stenosis
secondary to disc displacement (for example,
the pathology and stenosis is

, and stenosis Is seen only
behind the vertebral body in cases of disc
ex- trusion and migration.

Conversely, MRI in patients with

stenosis at the and

, which runs along the



A parasagittal T 2-weighted

idl; - arasagittal
m_ll_cglne §arg];t|ttgl 'II?Z—weighted image, obtained farther from
“WeIghte image the midline, shows that the

and nearly
fills the spinal canal



Ossification of the posterior
Iongltudlnal ligament (OPLL)

In patients with suspected
ossification of the posterior
longitudinal ligament

can be obtained to rule in or rule out
this diagnosis, given that

It provides optimal visualization of
calcification and osseous detalil




Infectious Conditions

A Smaller canal diameter relative to the size of
the spinal cord, intervertebral discs, and
epidural space, and a vast venous plexus) may
allow to have a

and that requires
expedited treatment.

IS the imaging modality of for the
diagnosis and evaluation of spinal infections and
for monitoring the response to treatment



A High sensitivity ( 96 %), specificity ( 93 %),
and accuracy (94 %) have been reported
for the MRI diagnosis of vertebral
osteomyelitis.

A MRI is conventional
radiographs or CT and more specific than
nuclear In identifying

vertebral osteomyelitis.



Infectious spondylitis

AT1C low signal
A T2 C high signal
(more evident on

Images)




Infectious spondylitis

signal with In
Intervertebral disc

A Contrast enhancement in the disc
subchondral marrow, and epidural
space;

A Erosion of end plates

A Epidural fluid collections

A Paraspinous soft -tissue

abnormalities

A Posterior element involvement
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Infectious spondylitis

Unfortunately, these imaging are the
those of many spine pathologies, including

disease

One can Infection from

affecting the bone marrow by noting that

the epicenter of the former pathology tends to be
at the intervertebral disc

Conversely, tend to have their
within the , and the
In addition, the vertebral end plate may have anirregular

appearance because of infectious destruction , and disc
height loss or collapse may occur with progressive
Infection.



Infectious spondylitis

A On . disc
enhancemen{ ._5\
)is an P»,

essential factor for the diagnosis \
of discitis, andenhancement y
of the vertebral subchondral bone¥, }'
may indicate a wekstablished |

and chronianfection

show
enhancement at the disc spac¢en thevertebral bodyQ
epiduralcomponent, and in th@aravertebral space



Infectious spondylitis

also Is
essential for monitoring the
of vertebral infection



Epidural Abscess

A Epidural abscesses are IN
the than in the thoracic
or lumbar spine and may be located
anterior or posterior to the spinal cord.

A Multiple spinal segments are usually
iInvolved ( ).



Epidural Abscess  an )

A As it is for vertebral osteomyelitis, the

of for the evaluation of an
—— N

A Gadolinium- enhanced(T1) €
, fat suppressed, T 1 b
- welghted 1mages provide N
anatomic detall of the
and of
the abscess and any
associated




A) Sagittal T 2 (fast spin echo) image demonstrating increased signal
anterior to the cervical medullary junctionat C  1and C2. (B) Sagittal T 1
image with contrast, showing enhancement of the abscess, extending
through the foramen magnum up to the clivus (arrow)



