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An ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for determining appropriate imaging examinations for diagnosis and treatment of specified medical 
condition(s). These criteria are intended to guide radiologists, radiation oncologists, and referring physicians in making decisions regarding radiologic imaging and treatment.  Generally, the complexity and 
severity of a patient's clinical condition should dictate the selection of appropriate imaging procedures or treatments.  Only those exams generally used for evaluation of the patient's condition are ranked.  
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of this condition are not considered in this document.  The availability of equipment or personnel may 
influence the selection of appropriate imaging procedures or treatments.  Imaging techniques classified as investigational by the FDA have not been considered in developing these criteria; however, study 
of new equipment and applications should be encouraged.  The ultimate decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring physician 
and radiologist in light of all the circumstances presented in an individual examination.    

ACR Appropriateness Criteria® 1 Chronic Neck Pain 

American College of Radiology 
ACR Appropriateness Criteria® 

 
Clinical Condition: Chronic Neck Pain 
 
Variant 1: Patient of any age, without or with a history of previous trauma, first study. 
 

Radiologic Procedure Rating Comments RRL* 

X-ray cervical spine AP lateral open 
mouth 9  Low 

MRI cervical spine 2  None 
X-ray cervical spine AP lateral open 
mouth obliques flexion/extension 2  Low 

CT myelography cervical spine 2  Med 

CT cervical spine 2  Low 

X-ray cervical spine flexion/extension 2  Low 

X-ray myelography cervical spine 2  Low 

NUC bone scan targeted 2  Med 
INV facet injection/arthrography cervical 
spine 2  IP 

X-ray cervical spine AP lateral open 
mouth obliques No Consensus At discretion of clinician. Low 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 

 
 
Variant 2: Patient of any age, history of previous malignancy, first study. 
 

Radiologic Procedure Rating Comments RRL* 

X-ray cervical spine AP lateral open 
mouth 9  Low 

X-ray cervical spine AP lateral open 
mouth obliques flexion/extension 2  Low 

CT cervical spine 2  Low 

X-ray myelography cervical spine 2  Low 

CT myelography cervical spine 2  Med 

X-ray cervical spine flexion/extension 2  Low 
X-ray cervical spine AP lateral open 
mouth obliques 2  Low 

NUC bone scan targeted 2  Med 

MRI cervical spine No Consensus  None 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 
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Clinical Condition: Chronic Neck Pain 
 
Variant 3: Patient of any age, history of previous neck surgery, first study. 
 

Radiologic Procedure Rating Comments RRL* 

X-ray cervical spine AP lateral open 
mouth 9  Low 

X-ray cervical spine AP lateral open 
mouth obliques 2  Low 

X-ray cervical spine AP lateral open 
mouth obliques flexion/extension 2  Low 

NUC bone scan targeted 2  Med 

CT myelography cervical spine 2  Med 

MRI cervical spine 2  None 

X-ray cervical spine flexion/extension 2  Low 

X-ray myelography cervical spine 2  Low 

CT cervical spine 2  Low 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 

 
 
Variant 4: Radiographs normal. No neurologic findings. 
 

Radiologic Procedure Rating Comments RRL* 

CT cervical spine 2  Low 

X-ray myelography cervical spine 2  Low 
INV facet injection/arthrography cervical 
spine 2  IP 

CT myelography cervical spine 2  Med 

MRI cervical spine 2  None 

NUC bone scan targeted 2  Med 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 
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Clinical Condition: Chronic Neck Pain 
 
Variant 5: Radiographs normal. Neurologic signs or symptoms present. 
 

Radiologic Procedure Rating Comments RRL* 

MRI cervical spine 9  None 
INV facet injection/arthrography cervical 
spine 2  IP 

X-ray myelography cervical spine 2  Low 

CT cervical spine 2  Low 

CT myelography cervical spine 2 Indicated if patient cannot undergo MRI. Med 

NUC bone scan targeted 2  Med 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 

 
Variant 6: Radiographs show spondylosis. No neurologic findings. 
 

Radiologic Procedure Rating Comments RRL* 

INV facet injection/arthrography cervical 
spine 2  IP 

CT myelography cervical spine 2  Med 

CT cervical spine 2  Low 

MRI cervical spine 2  None 

X-ray myelography cervical spine 2  Low 

NUC bone scan targeted 2  Med 

INV discography cervical spine 1  IP 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 

 
Variant 7: Radiographs show spondylosis. Neurologic signs or symptoms present. 
 

Radiologic Procedure Rating Comments RRL* 

MRI cervical spine 9  None 

X-ray myelography cervical spine 2  Low 

CT cervical spine 2  Low 

NUC bone scan targeted 2  Med 
INV facet injection/arthrography cervical 
spine 2  IP 

CT myelography cervical spine 2 Indicated if MRI cannot be performed. Med 

INV discography cervical spine 1  IP 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 
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Clinical Condition: Chronic Neck Pain 
 
Variant 8: Radiographs show old trauma. No neurologic findings. 
 

Radiologic Procedure Rating Comments RRL* 

INV facet injection/arthrography cervical 
spine 2  IP 

NUC bone scan targeted 2  Med 

CT cervical spine 2  Low 

X-ray myelography cervical spine 2  Low 

MRI cervical spine 2  None 

CT myelography cervical spine 2  Med 

INV discography cervical spine 1  IP 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 

 
 
Variant 9: Radiographs show old trauma. Neurologic signs or symptoms present. 
 

Radiologic Procedure Rating Comments RRL* 

MRI cervical spin 9  None 

CT myelography cervical spine 2 Indicated if MRI cannot be performed. Med 

X-ray myelography cervical spine 2  Low 

NUC bone scan targeted 2  Med 
INV facet injection/arthrography cervical 
spine 2  IP 

CT cervical spine 2  Low 

INV discography cervical spine 1  IP 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 

 
 
Variant 10: Radiographs show bone or disc margin destruction. 
 

Radiologic Procedure Rating Comments RRL* 

MRI cervical spine 9  None 

NUC bone scan targeted 2  Med 

CT cervical spine 2  Low 

CT myelography cervical spine 2  Med 

X-ray myelography cervical spine 2  Low 

Rating Scale:  1=Least appropriate, 9=Most appropriate *Relative 
Radiation Level 
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CHRONIC NECK PAIN 
 
Expert Panel on Musculoskeletal Imaging:  
Richard H. Daffner, MD1; Murray K. Dalinka, MD2; 
Naomi P. Alazraki, MD3; Arthur A. DeSmet, MD4; 
George Y. El-Khoury, MD5; John B. Kneeland, MD6;  
B.J. Manaster, MD, PhD7; Helene Pavlov, MD8;  
David A. Rubin, MD9; Lynne S. Steinbach, MD10; 
Barbara N. Weissman, MD11; Robert H. Haralson III, 
MD.12 
 
Summary of Literature Review 
 
The patient with chronic neck pain presents both 
diagnostic and therapeutic dilemmas for the clinician. 
There is considerable controversy in the literature over the 
etiology of chronic neck pain. The literature focuses on 
two general categories: post-traumatic and degenerative. 
Post-traumatic etiologies include the so-called “whiplash” 
syndrome. Degenerative conditions include spondylosis, 
including degenerative disc disease and acute disc 
herniation. 
 
There is little in the literature on the use of imaging 
modalities in the evaluation of patients with chronic neck 
pain. Most of the studies cite the use of plain radiographs, 
particularly to diagnose spondylosis, degenerative disc 
disease, or post-traumatic malalignment. From a 
radiographic standpoint, diagnosis of spondylosis may be 
made if any one of three findings is present: 1) 
osteophytes; 2) disc space narrowing; or 3) facet disease. 
 
There are many anecdotal reports in the literature about 
other etiologies of chronic neck pain that include carotid 
or vertebral artery dissection, arteriovenous 
malformations, and neoplasms. 
 
For this review, 17 papers are included in the 
bibliography. Three of these by van der Donk et al (5,440 
patients), Mäkelä et al (7,270 patients), and the Quebec 
group led by Spitzer et al (3,014 patients) evaluated 
chronic neck pain. The Quebec study focused entirely on 
“whiplash.” The other two studies discussed the etiology 
of neck pain in relation to other contributing factors. 
 
The van der Donk study confirmed observations made by 
other investigators on smaller patient populations that disc 
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disease is more likely to cause neck pain in men but not in 
women. In patients with spondylosis, the presence of pain 
is related more closely to personality traits, neuroticism, 
and the presence of previous injury. 
 
The Mäkelä study, in a representative sample of Finnish 
adults, found the chronic neck syndrome occurring in 
10% of men and 14% of women. Contributing features of 
symptoms included previous history of trauma and mental 
and physical stress at work. 
 
The Quebec Task Force on “whiplash” evaluated their 
experience with the disorder. It was an excellent 
cooperative study using consensus methods similar to 
those used by the ACR Task Force on Appropriateness 
Criteria. They developed a flow sheet defining whiplash-
associated disorders and made recommendations for 
diagnosis and management. 
 
The overwhelming theme throughout the review was that 
there were no reliable radiologic or laboratory data to 
confirm or refute the diagnosis of “whiplash”. 
Furthermore, there was little correlation between the 
presence of cervical spondylosis or degenerative disc 
disease and the severity or duration of patient symptoms. 
Personality traits and secondary gain (particularly in 
patients with post-traumatic neck pain) are prominent 
findings. While spondylosis and disc disease increase 
with age, and are frequently asymptomatic, “whiplash” 
can accelerate these processes and lead to symptoms. 
 
In recent years there has been an increased emphasis on 
the use of provocative diagnostic discography and facet 
joint injections. These studies are purportedly indicated 
for those patients who have multilevel facet or disc 
disease, in which the offending disc or facet joint cannot 
be identified. Facet injection, with or without 
arthrography, may help identify the location of pain 
source. Of particular note, however, is that extensive 
research by Carragee and associates (with lumbar 
discography) has demonstrated that pain intensity during 
disc injection is most influenced by the emotional and 
psychological profiles of the patient as well as the 
influence of any ongoing compensation claims. They 
concluded that discography could not be used to reliably 
confirm the location of a pain source. 
 
Our review considered a number of clinical scenarios in 
which patients presented with chronic neck pain. These 
included situations in which we attempted to determine 
the optimal first study to be performed. These included 
patients younger than and older than age 40 without or 
with a history of remote trauma and patients of any age 
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with a history of previous malignancy or previous remote 
surgery. 
 
Finally, seven clinical scenarios were considered that 
included patients in whom radiographs were normal, or 
showed cervical spondylosis, evidence of old trauma or 
deformity, or bony or disc margin destruction. Variants 
included patients without and with neurologic signs and 
symptoms. 
 
Recommendations 
• Patients of any age with chronic neck pain without or 

with a history of remote trauma should initially 
undergo a 3-view (anteroposterior (AP), lateral, open 
mouth) radiographic examination. Oblique 
radiographs may be performed at the discretion of the 
attending physician. 

• Patients with a history of previous malignancy should 
initially undergo a 3-view radiographic examination. 
Radionuclide bone scanning should not be the initial 
procedure of choice. 

• Patients with a history of neck surgery in the remote 
past should initially undergo a three view 
radiographic examination. 

• Patients with normal radiographs and no neurologic 
signs or symptoms need no further imaging. 

• Patients with normal radiographs and neurologic 
signs or symptoms should undergo MR imaging. If 
there is a contraindication to the MR examination 
such as a cardiac pacemaker or severe 
claustrophobia, CT myelography, preferably using 
spiral technology and multiplanar reconstruction is 
recommended. 

• Patients with radiographic evidence of cervical 
spondylosis or of previous trauma without neurologic 
signs or symptoms need no further imaging.  

• Patients with radiographic evidence of cervical 
spondylosis or of previous trauma and neurologic 
signs or symptoms should undergo MR imaging. If 
there is a contraindication to MR, CT myelography is 
recommended. 

• Patients with radiographic evidence of bone or of 
disc margin destruction should undergo MR imaging. 
If an epidural abscess is suspected, the examination 
should be performed with intravenous contrast. CT is 
indicated only if MR cannot be performed. 

• Facet injection and arthrography are useful for 
patients with multilevel disease diagnosed by any 
imaging modality to identify the specific level(s) 
producing symptoms. 

• Discography is not recommended. 
 
Summary 
There are no existing guidelines for the evaluation of the 
patient with chronic neck pain. 
All investigators generally agree that plain radiographs 

should be the initial study performed for evaluating these 
patients. However, there is no consensus on exactly which 
views should be obtained for the initial study. We 
recommend a basic 3-view study, with oblique 
radiographs added at the discretion of the attending 
physician. 
 
MR imaging should be performed on all patients who 
have chronic neck pain with neurologic signs, or 
symptoms, or both. If there is a contraindication to MR, 
CT myelography is recommended. 
 
The use of additional imaging procedures should be 
determined by case manner, and the evaluation of patients 
with chronic neck pain should follow this “tailor-made” 
approach. Discography is not recommended. 
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