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Clinical Indications

Å After 4 to 6 weeks of leg pain, if the pain is severe enough to 
warrant surgery

Å After 3 to 6 months of low back pain, if the pain is severe 
enough to warrant surgery

Å If the back pain is accompanied by constitutional symptoms 
(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

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

Å 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.

Å ...or other òred flags ó symptoms





Contrast ςwith or without



IV contrast

ÅCr or GFR is required:
ï70y = <
ïKidney dis
ïOne kidney
ïDM
ïHx of MM 
ïChemotherapy in the last 30 days
ïHemodialysis patients may received contrast 

but only if the patient signs an informed 
consent and is scheduled for hemodialysis 
with in 2hrs of the injection of contrast and 
again at 24hrs .



Gadolinium Contrast Reactions

ÅRisk Factors
ï8 times higher risk in patients with a previous 

reaction to gadolinium -based contrast media

ïPersons with asthma and various other allergies 
are also at greater risk

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



L-spine search pattern

ÅAlignment: anterior and posterior portion of vertebral bodies, 

facets, posterior spinal canal line, spinous processes

ÅBone: fractures, vertebral body compression, blastic/lytic lesions

ÅCord/ Canal: Cord/Canal - cord compression, canal hematoma,

terminates at L1 -2

ÅDiscs: Discs - height loss, bulge/protrusion

ÅEverything else - soft tissues, thyroid, 

aorta, pneumothorax, kidneys, liver, adrenals, etc



Isthmic Spondylolisthesis



Basic pulse sequences for MRI

Postgadolinium T1-weighted image
-Solid from cystic lesions
- Soft -tissue phlegmon from inflammation from abscess
- Surgical scars from disc fragments (failed back )

T1 Č marrow replacement process 



Fat-Suppressed T2-Weighted Images
or STIR Images

ÅSTIR: (short inversion -time inversion -
recovery)

ïLipomatosis

ïCompress fx 

ïVertebral Pathology (infection)

Bright Č Acute, subacute

Dark Č chronic



Lipomatosis

Extensive lumbar epidural lipomatosis

T1 T2 STIR



A sagittal STIR image shows a linear 
region of increased signal intensity 
compatible with edema in the 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



Unlike those in the lumbar region,
cervical nerves exit in the inferior aspect of 
the foramen; therefore, the exiting, not the 
traversingnerve is most likely to be impacted 
by a disc herniation or a discςosteophyte
complex. 

The cervical nerves exit above the same-
numbered pedicle; for example, a C5-C6 
herniation will affect the exiting C6 nerve. 

The Cervical Spine





Artist õs sketches show four types of disc herniations in the 
cervical spine: (a) central, (b) posterolateral, (c) lateral recess,
and (d) foraminal



C4

C5
C5



C5



C6c5

C6



C7



C8

T1



Spinal Stenosis

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

ïThe midline sagittal T 2- weighted images provide a global view 
of the levels and degree of effacement of the CSF column and 
spinal cord compression, whereas the parasagittal images
enable visualization of lateral recess and foraminal stenosis . 

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



Spinal Stenosis



(a) A midline sagittal T 2Čthickening of the posterior longitudinal 
ligament  mild

(b) A parasagittal T2  Č moderate stenosis
(c) A parasagittal T2-weighted image obtained farther laterally in the 

plane of the neuroforamina severe foraminal stenosis at the C 4-C5 



ÅRelative stenosis is defied as an AP canal 
diameter of <13 mm, and absolute stenosis 
is defied as an AP canal diameter of <10 
mm. 
ÅThe Torg or Pavlov ratio is calculated by 

dividing the AP canal diameter by the AP 
vertebral body diameter , with a ratio Ò0.8 
defied as stenotic .
Å This ratio is often used to evaluate for 

congenital stenosis in athletes

Spinal Stenosis



Torg or Pavlov ratio



Mildτstenosis

ÅOccupying less than one third of normal canal 
dimension

ÅThe ventral and dorsal CSF spaces are partially 
effaced by disc bulging, 

Å ligamentum flavum hypertrophy , and facet 
Arthropathy ; No mass effect on the cord  
(Normal shape)



Moderateτstenosis

ÅOccupying between one third and two 
thirds of normal canal dimension; 

ÅFindings similar to those of mild 
stenosis but with compression and 
minimal flattening and deformity of the 
spinal cord



Severeτstenosis

ÅOccupying more than two thirds of normal 
canal dimension, 

ÅVery pronounced flattening and deformity of 
the spinal cord that is obvious on both 
sagittal and axial T 2-weighted images



ÅAlthough such definitions are well 
known, most clinicians and radiologists
tend to grade the degree of spinal 
stenosis using the terms mild , moderate ,
and severe , and gradations such as 
moderateðsevere



Ossification of the posterior 
longitudinal ligament (OPLL)

On most MR images showing cervical stenosis 
secondary to disc displacement (for example,
the pathology and stenosis is based at the 
level of the disc , and stenosis is seen only 
behind the vertebral body in cases of disc 
ex- trusion and migration.

Conversely, MRI in patients with ossification 
of the posterior longitudinal ligament shows 
stenosis at the level of the disc and also 
along the course of the posterior longitudinal 
ligament , which runs along the posterior 
aspect of the vertebral bodies



midline sagittal 
T2-weighted

parasagittal 
T2-weighted 

image

A parasagittal T 2-weighted 
image, obtained farther from 
the midline, shows that the 
posterior longitudinal 
ligament is markedly 
hypertrophied and nearly 
fills the spinal canal 



In patients with suspected 
ossification of the posterior 
longitudinal ligament , CT imaging 
can be obtained to rule in or rule out 
this diagnosis, given that
it provides optimal visualization of 
calcification and osseous detail

Ossification of the posterior 
longitudinal ligament (OPLL)



Infectious Conditions

ÅSmaller canal diameter relative to the size of
the spinal cord, intervertebral discs, and 
epidural space, and a vast venous plexus) may 
allow cervical spine infections to have a more 
aggressive and rapid progression that requires 
expedited treatment.

ÅMRI is the imaging modality of choice for the 
diagnosis and evaluation of spinal infections and 
for monitoring the response to treatment



ÅHigh sensitivity ( 96%), specificity ( 93%), 
and accuracy (94%) have been reported 
for the MRI diagnosis of vertebral 
osteomyelitis. 
ÅMRI is more sensitive than conventional 

radiographs or CT and more specific than 
nuclear scintigraphy in identifying 
vertebral osteomyelitis. 



Infectious spondylitis

ÅT1 Č low signal

ÅT2 Č high signal 

(more evident on

fat -suppressed T2

-weighted or STIR

images)

T1T2



Å Increased T 2- weighted signal with in 
intervertebral disc 

ÅContrast enhancement in the disc
subchondral marrow, and epidural
space; 

ÅErosion of end plates
ÅEpidural fluid collections
ÅParaspinous soft -tissue 

abnormalities
ÅPosterior element involvement

Infectious spondylitis



Å Unfortunately, these imaging characteristics are the same 
as those of many spine pathologies, including neoplastic
disease

ÅOne can differentiate infection from other processes 
affecting the vertebral body bone marrow by noting that
the epicenter of the former pathology tends to be
at the intervertebral disc . 

Å Conversely, neoplastic processes tend to have their 
epicenters within the vertebral body , and the edema tends 
not to cross the intervertebral disc .

Å In addition, the vertebral end plate may have an irregular 
appearance because of infectious destruction , and disc 
height loss or collapse may occur with progressive 
infection.

Infectious spondylitis



ÅOngadolinium-enhanced images, disc 
enhancement(Conversely,
neoplastic processes )is an
essential factor for the diagnosis
of discitis, and enhancement
of the vertebral subchondral bone
may indicate a well-established 
and chronic infection

(Fig)  Post gadolinium T1-weighted images show
enhancement at the disc space, in the vertebral bodyΩs 
epidural component, and in the paravertebral space. 

Infectious spondylitis



ÅGadolinium-enhanced MRI also is 
essential for monitoring the efficacy of 
treatment of vertebral infection

Infectious spondylitis



Epidural Abscess

ÅEpidural abscesses are less common in 
the cervical spine than in the thoracic 
or lumbar spine and may be located 
anterior or posterior to the spinal cord.

ÅMultiple spinal segments are usually 
involved (most commonly, C4-C7).



Epidural Abscess (location and extension )

ÅAs it is for vertebral osteomyelitis, MRI is the
diagnostic study of choice for the evaluation of an
epidural abscess

ÅGadolinium- enhanced(T1)

, fat suppressed, T 1

- weighted images provide 

anatomic detail of the 

location and extension of

the abscess and any 

associated vertebral 

infections .



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


