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Objectives
• Quick review of lumbar spine anatomy focusing 

on MRI

• Introduce American College of Radiology 
Appropriateness Criteria for Imaging of Low 
Back Pain

• WHEN DO WE IMAGE, WHY A PARTICULAR 
MODALITY, WHAT ARE WE LOOKING FOR -
Case Based Approach to Spine Imaging



Anatomy

StatDx.com



Normal Disc 



Anatomy

StatDx.com



Anatomy

StatDx.com



Anatomy

StatDx.com



Anatomy

StatDx.com



Anatomy

StatDx.com



American College of Radiology 
Appropriateness Criteria

https://www.acr.org/Clinical-Resources/ACR-Appropriateness-Criteria



American College of Radiology 
Appropriateness Criteria

• The ACR Appropriateness Criteria® are 
evidence-based guidelines funded solely by the 
American College of Radiology to assist 
referring physicians and other providers in 
making the most appropriate imaging or 
treatment decision for a specific clinical 
condition. By employing these guidelines, 
providers enhance quality of care and contribute 
to the most efficacious use of radiology.



American College of Radiology 
Appropriateness Criteria

• In June 2016, the Centers for Medicare & Medicaid 
Services (CMS) named the American College of 
Radiology (ACR) a “qualified Provider-Led Entity” 
(qPLE) approved to provide appropriate use criteria 
(AUC) under the Medicare Appropriate Use Criteria 
program for advanced diagnostic imaging. This 
means that medical providers can consult ACR 
Appropriateness Criteria to fulfill impending 
Protecting Access to Medicare Act (PAMA) 
requirements that they consult AUC prior to ordering 
advanced diagnostic imaging for Medicare patients.



Case 1
• 44 year old male with 2 week history of back pain 

following a sudden twisting at work. Pain extends to 
buttocks. What is most appropriate step regarding 
imaging?

• Image with MRI immediately since there is 
radicular pain

• Start with conservative treatment for 6-8 weeks

• Check for “red flags” before making decision

• Image with CT scan to look for fracture



Disc bulges, protrusions, annular 
fissures (maybe normal aging spine)
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Check for Red Flags



Imaging Appropriate? No



What if we image 
everybody?



What if we image 
everybody?



Why not image everybody?



Up to one half of spine 
imaging is ‘inappropriate’



Inappropriate studies have 
decreased yield





Are there negatives to inappropriate 
imaging other than financial?

• Psychological - sense of well being is decreased 
in patients who have been imaged and are 
aware of results



Case 2
• 45 year old female with back pain extending to left lower 

extremity returns after 2 month course of Physical 
Therapy. Back pain and extremity pain has not abated 
and patient thinks it has worsened. Next step?

• No imaging yet - should try a second course of P.T.

• X-ray

• MRI without contrast

• CT without contrast

• Discography and CT to see where pain is originating from



Disc Herniation
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Imaging Appropriate? 
Yes



Effect on Nerve Root

No#Compromise Contact Deviation Compression

Pfirmann(et(al.(MR(Image–based(Grading(of(Lumbar(Nerve(
Root(Compromise(due(to(Disk(Herniation:(Reliability(Study(
with(Surgical(Correlation,(Radiology(2004J(230:583–588.



Effect on Nerve Root

Compression



Disc%Extrusion:
Foraminal



Disc%Extrusion:
Extraforaminal2 Far%Lateral



Some Disc Hernations Resorb:
Another reason not to rush to image



Some Disc Hernations Resorb:
Another reason not to rush to image



Case 3
• 60 year old female with history of breast carcinoma treated 

five years previous. Patient is experiencing worsening 
back pain and limb numbness over past 3 weeks without 
radiation to an extremity. Next step regarding imaging?

• Conservative treatment as there is no radiculopathy and 
cancer was treated five or more years ago

• Nuclear bone scan is best first step to look for fracture or 
metastasis

• MRI without contrast to look for disc disease

• MRI with contrast to look for metastatic disease



Pathologic Fracture

Case courtesy of Dr Amr Farouk, Radiopaedia.org, rID: 56160



Imaging Appropriate? 
Yes



Metastases vs Mimics

Case courtesy of Dr Roberto Schubert, Radiopaedia.org, rID: 18196 StatDx.com



Case 4
• 30 year old male with history of lumbar surgery 6 months ago. 

Patient now presents with back pain extending to left lower 
extremity in same distribution as preoperatively. What is next 
step?

• No imaging immediately. Treat conservatively for 6-8 weeks.

• No imaging will be needed. Patient has already been 
operated so there is nothing to do except treat pain.

• Get an MRI without contrast

• Get an MRI with and without contrast

• Get an x-ray to start with



Scar Tissue or Recurrent 
Disc Herniation?

Case courtesy of A.Prof Frank Gaillard, Radiopaedia.org, rID: 7413



Scar Tissue Enhances



Imaging Appropriate? 
Yes



Recurrent Disc Herniation 
Does Not Enhance
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Recurrent Disc Herniation 
Does Not Enhance



Recurrent Disc Herniation 
Does Not Enhance



Post Operative Infection

Case courtesy of Dr Mohammad A. ElBeialy, Radiopaedia.org, rID: 25529



Post Operative Infection

Case courtesy of Dr Mohammad A. ElBeialy, Radiopaedia.org, rID: 25529



Case 5
• 80 year old female who slipped from chair to floor. 

Now with low back pain. What imaging is indicated?

• None because this is a low velocity trauma and 
conservative therapy is next step.

• MRI without contrast

• CT without contrast

• X-ray

• MRI, CT or X-ray would be indicated



Osteoporotic Compression 
Fracture

Case courtesy of Dr Usman Bashir, Radiopaedia.org, rID: 19198



Imaging Appropriate? 
Yes



Acute and Chronic 
Osteoporotic Fractures

Case courtesy of Dr Bruno Di Muzio, Radiopaedia.org, rID: 54121



Case 6
• 30 year old male with low velocity MVA one week ago 

presents with severe back pain. Patient says he 
cannot walk but is not sure if due to pain or weakness. 
There is decreased perineal sensation. No history of 
cancer? What is next step imaging-wise?

• Conservative therapy as low velocity MVA

• MRI without contrast

• CT without contrast

• Abdomen/Pelvis CT to look for organ or bowel injury



Large Disc Herniation with 
Cauda Equina Compromise

Case courtesy of Dr Henry Knipe, Radiopaedia.org, rID: 53615



Large Disc Herniation with 
Cauda Equina Compromise

Case courtesy of Dr Henry Knipe, Radiopaedia.org, rID: 53615



Imaging Appropriate? 
Yes



Take Home Points
• Low back pain has high incidence

• Need to be selective in determining: WHEN DO WE 
IMAGE, WHY A PARTICULAR MODALITY, WHAT
ARE WE LOOKING FOR 

• ACR Appropriateness Criteria can be helpful as a 
guideline.

• If in doubt - call your local, friendly Radiologist!



Thank you for your attention!

Eric D. Schwartz MD
eschwartz@shields.com
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