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Outline: Acute Spine Emergencies
Back pain
Neck pain
Infection
Vascular lesions and mishaps
Inflammatory conditions
Masses/neoplasms
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Who to image?
Low back pain:


Imaging generally not recommended if there are no red flags

Radiculopathy


Most acute radiculopathies improve with conservative care,
thus waiting 6 weeks or more prior to imaging is reasonable



Many acutely herniated disks resolve with time

Low Back Pain: Evidence-Based Neuroimaging in Evidence-Based Neuroimaging Diagnosis and Treatment. New York: Springer 2013. p. 473-97
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Red Flags:


Trauma



Unexplained weight loss



Age > 50 years, especially
women, and males with
osteoporosis or compression
fracture



Unexplained fever, history of
infection



Immunosuppression, diabetes



History of malignancy



IVDA

ACR appropriateness criteria: Low Back Pain www.acsearch. acr.org accessed April 1 2015



Prolonged corticosteroid use,
osteoporosis



Age > 70 years**



Focal neurological deficits with
progressive or disabling
symptoms, cauda equina
syndrome



Duration longer than 6 weeks



Prior surgery

Jarvik et al. JAMA. 2015;313(11):1143-1153. doi:10.1001/jama.2015.1871.
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+ 39 year old with left low back pain, left foot

numbness, weakness and tingling. 2nd ER visit.
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MR obtained for clinical
worsening.

+
Disk herniation
Left L4-5 disk extrusion
Compresses the left L5
nerve root in the lateral
recess
Nerve edema

But is imaging
indicated?

+ 47 year old with acute right greater than
left leg pain and urinary incontinence

Sag and Ax T2
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Cauda Equina
syndrome
Syndrome:
 Saddle Anesthesia
 Bladder dysfunction
 Severe or progressive
weakness or sensory
deficit in lower extremities.
**Not radiculopathy**

Neurosurgical emergency:
Better outcome, particularly of
bowel and bladder
dysfunction, with early
decompression.

DeLong 2008 Journal of Neurosurgery. Spine, 8(4), 305-20. doi:10.3171/SPI/2008/8/4/30

+

Acute neck pain


Like low back pain, many
people experience neck pain.



Many cases resolve within 6
weeks.

Red flags:


Trauma



Rhematoid arthritis or Downs (risk
of atlantoaxial subluxation)



Fever, weight loss, etc.



Upper motor neuron signs
(myelopathy)



Age <20 or >50



Associated chest pain or signs of
myocardial infarction



Stroke symptoms (carotid or
vertebral artery dissection)

,Cohen 2015 Mayo Clinic Proceedings 90 (2):284-299

+

78 year old with hand weakness and
burning paresthesias after minor fall

MPGR
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Central cord
syndrome


Central canal stenosis



Increased T2/STIR signal
within the cord



Cord expansion



No signal loss on T2*
GRE imaging

Ddx: Imaging may be
indistinguishable from
chronic stenosis with
myelomalacia.

+

Central cord syndrome: Clinical
•

Trauma, usually minor, usually
hyperextension, in a patient with cervical
stenosis

•

Upper greater than lower extremity weakness

•

Bladder dysfunction

•

Variable sensory loss


Painful burning dysesthesias of the hands and feet



Anesthesia

+
Infection
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40 year old, immunocompromised,
back pain

40 year old, immunocompromised,
back pain

+
Diskitis/osteomyelit
is


Disk space narrowing



Hyperintense T2/STIR in
vertebral body and disk



Enhancing disk and
marrow



Note prevertebral
involvement



No epidural abscess.
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30 year old drug user with back
pain.

30 year old drug user with back
pain. Delayed presentation

+
Diskitis/osteomyelitis
with epidural
abscess


Pathologic fracture



Diskitis/osteomyelitis



Prevertebral abscess



Epidural abscess



Thecal compression
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24 year old with
gluteal abscess
and back pain.

24 year old with gluteal abscess
and back pain

T1

STIR

T1 post

+
Tuberculous
spondylitis


AKA: Pott’s disease



Thoracic spine most
common



Large paraspinous
abscesses



Bone destruction



Disks are spared

CHECK for involvement at
noncontiguous levels!
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50 year old with back pain after
a flu-like illness

T1

+

T2

50 year old with back pain after
a flu-like illness

T1 post FS

STIR

T1 post FS

+
Septic Facet
Arthritis


Pyogenic facet infection



Normal CT in this case
(can see destruction)



Decreased T1, increased
T2 bone and joint signal,
effusion.



Enhancement
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History of lumbar epidural
abscess. “Dead” left arm

T1

+

STIR

T1 post

History of lumbar epidural
abscess. “Dead” left arm

Ax T2

Ax T1 post

+
Epidural abscess


Rim enhancing collection



Central T2 hyperintensity

Assess:
Cord compression?
Cord edema?
Neuroforaminal involvement?
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Infection
MRI more sensitive the CT.
Goal to find levels of
involvement
Evaluate for involvement of
adjacent spaces:
 Disk involvement
 Osteomyelitis
 Epidural extension
 Paravertebral soft tissues
Retropharyngeal space
Psoas



Facets

You could make a case for bone scan

+
Vascular

+

70 year old critically ill man, acute
weakness and sensory loss

T2

PD

T2 Ax
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Cord infarct


Slightly expanded cord



Increased T2/STIR signal



Axial: gray matter
involved



May enhance



DWI sequence may help



MRA not helpful—
anterior spinal artery too
small to see.

+

Cord infarct: DWI

T2

+



Teenager with cryptogenic spinal
cord infarct.



Note restricted diffusion of
anterior horns

DWI

ADC

Cord infarct: causes


Atherosclerosis



Thoracoabdominal aneurysm



Aortic surgery



Systemic hypotension



Dissection



Coagulopathy
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29 year old with
LLE weakness,
progressed to
inability to walk.

+

Cord hemorrhage
 Low

T1 and T2
indicating
hemorrhage.

 Cord

edema
throughout spine

 No

enhancing lesion

 Spinal

angiogram
negative

+
Cord hemorrhage:
Ddx
Dural arteriovenous
fistula/malformation
Cavernous malformation
Hemorrhagic mass lesion
No underlying cause in this
case (spontaneous
hemorrhage)
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+ 60 year old man with progressive sensory loss from
toes up, followed by weakness. Symptoms waxed
and waned

+

+

Different patient, same diagnosis

Spinal dural AVF
 Enlarged

cord

edematous

 Prominent

flow voids
on cord surface

 Vessels

enhance

 Spinal

angiogram is
gold standard for
diagnosis.

 Endovascular

treatment
common
Foix Alajounine
syndrome
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69 year old, progressive RLE
weakness, numbness, urinary
retention

T1

+

T2

T1 Post

Head imaging obtained

+
Cavernous
malformation
AKA: Cavernoma,
cavernous angioma,
cavernous hemangioma
T1: Popcorn appearance
T2: Heterogeneous with
hypointense hemosiderin
ring
Contrast: minimal or absent
enhancement
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Inflammatory conditions

+

35 year old with ascending sensory
level and LE weakness

+
Transverse Myelitis


Cord lesion > 2 vertebral
segments long



> 2/3 axial area of cord
affected



Cord expansion



Variable enhancement



Thoracic more common

Choi et al 1996 AJNR 17(6): 1151-60.
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Transverse myelitis: causes
 Idiopathic




Secondary (AKA transverse

Post vaccination immune
response



Post irradiaton





Para-neoplastic syndrome

myelopathy)
Autoimmune disease
- SLE, Sjogren, Sarcoidosis,
Mixed connective tissue
disease
 Viral
- EBV, CMV, Herpes zoster,
VZV, HIV, HTLV-1, enterovirus
 Other infection
- Syphilis, Lyme, Mycoplasma,
Shistosomiasis

+

-

Lung, breast, HCC

-

Lymphoma, leukemia,
multiple myeloma

Transverse myelitis: DDx
 Multiple sclerosis:
 Less than 2 vertebral
segments
 Neoplasm:
 edema, cystic ±
hemorrhage areas, slow
symptom onset
 Cord

infarct

 Neuromyelitis

Optica

 ADEM

+

35 year old woman, blurred
vision
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Findings/differential


Multiple T2 hyperintense
lesions



Ddx:


+

Demyelination
-

MS

-

ADEM

-

NMO



Transverse myelitis



Intramedullary tumor

Diagnosis?
FLAIR

T2

FLAIR

T1 post

Diagnostic Criteria for Multiple Sclerosis: 2010 Revisions to the McDonald Criteria."
Annals of neurology 69, no. 2 (2011): 292-302.

+
Multiple Sclerosis
Oval, peripheral,
asymmetric lesions
 Usually discrete
 Affects gray and white
matter
 May enhance if
acute/subacute
 Late stage: cord atrophy
** With brain lesions: MS


Isolated spinal disease may
occur
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22 year old with upper extremity
weakness and dysesthesias

T2

+

T1 post

PD

T1 post

Findings/differential


Two long segment lesions



T2 hyperintense



Enhancing



Mild cord expansion



DDX:
 Demyelination
- MS
- ADEM
- NMO
 Transverse myelitis
 Intrinsic cord tumor

+
Neuromyelitis
Optica
AKA: Devic disease
Autoimmune inflammatory
disease
Isolated spine and optic
nerve involvement
Long lesions > 3 segments
T2 involves entire cross
section of cord.
Brain MR usually normal.
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Masses/neoplasms

+

76 year old, fall with back pain
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Sclerotic bone mets

 L1

compression fx but
EVALUATE THE
PEDICLES

+

+

64 year old, 10 days back pain

Metastatic RCC


Decreased T1, increased
T2/STIR and
enhancement in bone



Posterior vertebral body,
then pedicle involvement



Spares disk



Draped curtain
appearance – epidural
extension



Common: prostate, lung,
breast
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38 year old with severe pain at
base of skull for 3 months

+
Pathologic
fracture
Metastatic paraganglioma
Note vertebral artery
involvement
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Findings suggestive of metastasis with
fracture rather than benign fracture
Complete

marrow replacement
Convex bulge of posterior border
Pedicle involvement
Epidural mass
No band-like low signal on T1WI
Lack of vacuum cleft

+

35 year old with back pain

+
Myxopapillary
ependymoma
Intensely enhancing ovoid
mass at conus, filum, or
cauda equina
Can fill canal
T1 isointense to cord (this
example is hypointense)
T2 hyperintense to cord

Most common primary spinal
cord tumor in adults
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35 year old, progressive myelopathy

T1 post

+
Meningioma
Intradural extramedullary
enhancing mass
T1 isointense to cord
T2 isointense or
hyperintense
Prominent enhancement
± dural tail

+

35 year old with radiculopathy
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Schwanomma


T1 iso- or hypointense



Usually T2 hyperintense



May be cystic or hemorrhagic



Intense enhancement



Dumbbell shape as exits
foramen



Thoracic most common

56 year old with breast cancer

+
Leptomeningeal
carcinomatosis
Nodular enhancement along
spinal cord and nerve roots

Metastatic disease





Breast cancer
Lung cancer
Melanoma
Lymphoma

Primary CNS tumors







GBM
Medulloblastoma
PNET
Ependymoma (NOT
myxopapillary)
Germinoma
Choroid plexus carcinoma
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Thank you!
Kathleen Fink
ktozer@uw.edu

Boats ready for rental at the UW waterfront
Activities Center on Lake Washington at the UW
Seattle campus, June 28th 2013. Photo by
Katherine B. Turner
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