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AGENDA

Imaging Studies 

When…  

What…



 When



Given that the natural course of lumbosacral 
radicular pain is favorable in 60% to 80% of 
patients and that the pain improves 
spontaneously or even disappears com- 
pletely after 6 to 12 weeks 
the symptoms can disappear after a 
conservative therapy without a corresponding 
decrease in the volume of the herniated disc .



A meta-analysis of 6 randomized 
trials (6), which comprised 1804 
patients with primarily acute or 
subacute low back pain and no 
clinical or historical features that 
suggested a specific underlying 
condition, found no differences 
between routine lumbar imaging 
(radiography, MRI, or CT) and 
usual care without routine 
imaging in terms of pain, function, 
quality of life, or overall patient-
rated improvement 





A review of 68 000 lumbar radiographs estimated that 
clinically unsuspected findings occurred in 1 of every 2500 
patients between 20 and 50 years of age. 
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AGENDA

Imaging Studies 

When…  

What…



What…

Plain radiography
Magnetic resonance imaging (MRI) 
Computed tomography (CT)
Bone Scanning (SPECT) 
Electrodiagnostics (electromyography (EMG) and 
nerve conduction studies (NCS) 



Plain Radiography

Low cost and ready availability make plain radiography the most common spinal imaging test. 
The anteroposterior and lateral views demonstrate alignment, disc and vertebral body height, and 
gross assessment of bone density and architecture; Other special views include flexion and extension 
views to assess instability, and angled views of the sacrum to assess sacroiliac joints for ankylosing 
spondylitis
however, soft tissue structures are not evaluated extensively by these views. Oblique views show the 
pars interarticularis in profile and are useful for diagnosing spondylolysis when clinical suspicion of 
this disorder exists.





Magnetic Resonance Imaging (MRI) 

Magnetic resonance imaging offers several advantages 
Soft tissue contrast is better, which allows the different parts of the disc (the nucleus pulposus and annulus 
fibrosus) to be distinguished from one another and allows visualization of the ligaments. 
Magnetic resonance imaging also offers better visualization of the vertebral marrow and the contents of the 
spinal canal. It does not rely on reconstructed images because the sagittal and coronal images can be 
obtained directly.
 Finally, MRI uses no ionizing radiation. 
A disadvantage of MRI is that it cannot be used to visualize cortical bone directly. 



MR image shows prominent enhancement of the L4 and L5 vertebral 
bodies the L4–L5 disk, and the ventral epidural space at the same level 
suggesting infection 



Computed Tomography (CT) 

Computed tomography continues to play a vital role in spinal imaging. 
Computed tomography uses X-rays to generate cross-sectional images of the spine. 
Although spine images can be obtained only in the frontal or slightly off- frontal plane, sagittal 
and coronal reconstructions can be made. 
Computed tomography can accurately depict the foraminal and extraforaminal nerve root 
because surrounding fat provides natural contrast. 



A lumbar CT confirmed the loss of disc 
height at all lumbar levels and sclerotic 
changes, particularly at L1–2 and L2–3 



Bone Scanning (SPECT) 

Bone scanning involves intravenous injection of radioactive compounds that adhere to metabolically 
active bone. Since 1971, technetium-99m–labeled phosphate complex es have been the agents of 
choice. 
The primary objective of bone scanning is to detect occult fractures, infections, or bony metastases and 
to differentiate them from degenerative changes 





Electrodiagnostics (EMG e NCS)

The primary objectives of electrodiagnostics for low back pain are to confirm the pres- 
ence of a radiculopathy and to exclude other peripheral nerve conditions that may mimic 
radiculopathy,  such as plexopathy, polyneuropathy, or entrapment neuropathy. 
Electrodiagnostics is a useful tool in the assessment of lumbosacral radiculopathy in the setting of 
low back pain. 
It serves as an extension of the clinical history and physical examination. 
Patients who would likely benefit the most from electrodiagnostic 

Several studies have determined that the sensitivity of EMG in diagnosing radicul- 
opathy is comparable to that of computed tomography (CT), magnetic resonance 
imaging (MRI with sensitivities ranging from 50% to 85% 

Wilbourn A, Aminoff M. AAEM minimonograph 32: the electrodiagnostic examina- tion in patients with radiculopathies. Muscle Nerve 1998;21:1612–31. 
Khatri BO, Baruah J, McQuillen MP. Correlation of electromyography with computed tomography in evaluation of lower back pain. Arch Neurol 1984; 41(6):594–7. 
Nardin RA, Patel MR, Gudas TF, et al. Electromyography and magnetic reso- nance imaging in the evaluation of radiculopathy. Muscle Nerve 1999;22(2): 151–5. 



• Radiologic procedure
• Rating
• Relative Radiation Level

The 30 references cited in the ACR Appropriateness Criteria Low Back Pain document were 
published from 1990-2015. 
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