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Differential Diagnosis of Low Back PainDifferential Diagnosis of Low Back Pain

• Back Strain
• Acute disc herniation
• Osteoarthritis
• Spinal Stenosis
• Spondylolysis/Spondylolisthesis
• Ankylosing Spondylitis
• Infection
M li• Malignancy

• Compression fracture



Terminology of Spine ImagingTerminology of Spine Imaging

• DDDDDD

• DJD

S d l i• Spondylosis

• Spondylolysis/Spondylolisthesis

• Foraminal and central stenosis

• Disc Herniation/Protrusion/BulgeDisc Herniation/Protrusion/Bulge



Low Back PainLow Back Pain

• When should you order an imaging studyWhen should you order an imaging study

• Which imaging study should be requested

k• Unknown cases



Wh h ld dWhen should you order an 
imaging studyimaging study



Unknown Case #1Unknown Case #1

• 34 year old male with acute onset low• 34 year old male with acute onset low 
back pain following a lifting injury at 

kwork.

Wh t t d h ld b d d?• What study should be ordered?



Which study should you order for 34 
ld h b kyear old with acute onset back pain?

• MRI L spine• MRI L‐spine

• CT L‐spinep

• L spine x‐ray
• Bone scan



Do not image uncomplicated 
l b kacute low back pain

• Acute low back pain (LBP) with or without p ( )
radiculopathy is one of the most common 
health problems in the United States and is 
the leading cause of disability for persons g y p
younger than age 45. The cost of evaluating 
and treating acute LBP runs into billions of 
dollars annually, not including time lost y, g
from work.

• It is now clear that uncomplicated acute LBP 
or radiculopathy is a benign  self-limited or radiculopathy is a benign, self limited 
condition that does not warrant any imaging 
studies.

ACR Guidelines



Consider imaging for those with no 
improvement after 6 weeks or theimprovement after 6 weeks or the 

following red flags
• Indications of a more complicated status include back pain/radiculopathy in the following 

settings:

T l ti t• Trauma, cumulative trauma

• Unexplained weight loss, insidious onset

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

• Unexplained fever, history of urinary or other infectionUnexplained fever, history of urinary or other infection

• Immunosuppression, diabetes mellitus

• History of cancer

• Intravenous (IV) drug use

• Prolonged use of corticosteroids, osteoporosis

• Age >70

• Focal neurologic deficit(s) with progressive or disabling symptoms, cauda equina syndrome

D ti l th 6 k• Duration longer than 6 weeks

• Prior surgery





Whi h i i t d h ldWhich imaging study should 
be requestedbe requested 



American College of Radiology (ACR)American College of Radiology (ACR)

• ACR has established appropriateness criteriaACR has established appropriateness criteria 
for many clinical situations.

• On the ACR website, you can find theseOn the ACR website, you can find these 
criteria

• http://www.acr.org/Quality‐http://www.acr.org/Quality
Safety/Appropriateness‐Criteria/Diagnostic

• These criteria are a great reference forThese criteria are a great reference for 
deciding the best imaging study to order.

• AMI RadiologistsAMI Radiologists



Appropriateness Criteria (ACR)
kLow Back Pain

• Variant 1: Uncomplicated acute low back pain a a t : U co p cated acute o bac pa
and/or radiculopathy, nonsurgical presentation.  
No red flags.

• Variant 2: Patient with one or more of the 
following: low velocity trauma, osteoporosis, 
f l d/ i d fi it l dfocal and/or progressive deficit, prolonged 
symptom duration, age >70.

• Variant 3: Patient with one or more of the• Variant 3: Patient with one or more of the 
following: Suspicion of cancer, infection, and/or 
immunosuppression.pp



Appropriateness Criteria (ACR)
kLow Back Pain

• Variant 4: Low back pain and/or radiculopathyVariant 4: Low back pain and/or radiculopathy. 
Surgery or interventional candidate.

• Variant 5: Prior lumbar surgery• Variant 5: Prior lumbar surgery.

• Variant 6: Cauda equina syndrome, multifocal 
d fi i i d fi ideficits or progressive deficit.



















Unremarkable MRI Lumbar SpineUnremarkable MRI Lumbar Spine



MRI L2‐L3 levelMRI L2 L3 level



Unknown CaseUnknown Case

• 81 year old woman with history of• 81 year old woman with history of 
osteoporosis presents with acute onset 
b k iback pain.

• Does she require imaging?



Consider imaging for those with no 
improvement after 6 weeks or theimprovement after 6 weeks or the 

following red flags
• Indications of a more complicated status include back pain/radiculopathy in the following 

settings:

T l ti t• Trauma, cumulative trauma

• Unexplained weight loss, insidious onset

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

• Unexplained fever, history of urinary or other infectionUnexplained fever, history of urinary or other infection

• Immunosuppression, diabetes mellitus

• History of cancer

• Intravenous (IV) drug use

• Prolonged use of corticosteroids, osteoporosis

• Age >70

• Focal neurologic deficit(s) with progressive or disabling symptoms, cauda equina syndrome

D ti l th 6 k• Duration longer than 6 weeks

• Prior surgery



• For the 81 year old osteoporotic• For the 81 year old osteoporotic, 
which imaging study should be g g y
ordered?



Low Back Pain
d f d hIndications for Radiographs

• Radiographs may be useful in any of the red flagg p y y g
categories.  Lumbar radiographs may be sufficient for 
the initial evaluation of the following red flags, with 
further imaging indicated for treatment planning iffurther imaging indicated for treatment planning if 
findings are abnormal or inconclusive:

• Recent significant trauma (at any age)g ( y g )
• Osteoporosis
• Age >70 years
• The initial evaluation of the LBP patient may also 
require further imaging if other red flags such as 
suspicion of cancer or infection are presentsuspicion of cancer or infection are present. 





Differentiating Acute vs Chronic 
Compression Fractures on MRI

• Acute/Subacute  (marrow edema)

• Chronic  (normal marrow signal)



Acute vs Chronic Fracture L2?Acute vs Chronic Fracture L2?



Bone Scan to differentiate 
acute/subacute vs chronic fracturesacute/subacute vs chronic fractures

• Total body bone scan using Tc 99m MDP• Total body bone scan using Tc 99m MDP







What is your diagnosis?What is your diagnosis?



27-year-old man with vertebral hemangioma



Benign hemangioma?Benign hemangioma?



Unknown caseUnknown case

• Trauma (mva) with leg weakness saddle• Trauma (mva) with leg weakness, saddle 
anesthesia, bladder dysfunction and 
d d t l tdecreased rectal tone. 



Diagnosis?Diagnosis?



Cauda Equina SyndromeCauda Equina Syndrome

• Results from any lesion that compresses the esu ts o a y es o t at co p esses t e
cauda equina. 

• Symptoms include low back pain, sciatica y p p
(unilateral or, usually, bilateral), saddle sensory 
disturbances, bladder and bowel dysfunction, 
d i bl l t it t dand variable lower extremity motor and sensory 

loss
• The prognosis for cauda equina syndrome (CES)• The prognosis for cauda equina syndrome (CES) 
improves if a definitive cause is identified and 
management is instituted early.g y



Unknown caseUnknown case

• 58 year old male with 5 week history of58 year old male with 5 week history of 
worsening low back pain and fever



Subtle plain film findingsSubtle plain film findings







Back pain with fever
Diagnosis?



Diagnosis?Diagnosis?

T2WI  Post contrast



Two different patients with similar 
f d b d ff dfindings but two different diagnoses.



Diagnosis?Diagnosis?



L3L3 



Intradural lymphomaIntradural lymphoma



Intradural lymphomaIntradural lymphoma



Unknown case



L4‐L5 L4‐L5





Unknown caseUnknown case

• 36 year old male with low back and buttock36 year old male with low back and buttock 
pain



36 year old with low back and buttock painy p



What is the diagnosis?g



Ankylosing SpondylitisAnkylosing Spondylitis





Ankylosing SpondylitisAnkylosing Spondylitis



Unilateral SacroiliitisUnilateral Sacroiliitis



Unknown case
42 year old woman with back pain and42 year old woman with back pain and 

bilateral radiculopathy







SpondylolisthesisSpondylolisthesis

• Grade I is a slip of up to 25%Grade I is a slip of up to 25%,

• grade II is between 26%‐50%,

d i b % %• grade III is between 51%‐75%,

• grade IV is between 76% and 100%, and

• Grade V, or spondyloptosis occurs when the 
vertebra has completely fallen off the next p y
vertebra.











Common distribution of tumors of the 
ispine


