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Chronic Elbow Pain

 
Variant: 1   Chronic elbow pain. Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

Radiography elbow Usually Appropriate ☢

US elbow Usually Not Appropriate O

MR arthrography elbow Usually Not Appropriate O

MRI elbow without and with IV contrast Usually Not Appropriate O

MRI elbow without IV contrast Usually Not Appropriate O

CT arthrography elbow Usually Not Appropriate ☢☢

CT elbow with IV contrast Usually Not Appropriate ☢☢

CT elbow without and with IV contrast Usually Not Appropriate ☢☢

CT elbow without IV contrast Usually Not Appropriate ☢☢

3-phase bone scan elbow Usually Not Appropriate ☢☢☢

 
Variant: 2   Chronic elbow pain with mechanical symptoms such as locking, clicking, or 
limited range of motion. Suspect intra-articular pathology such as osteocartilaginous body, 
osteochondral lesion, or synovial abnormality. Radiographs normal or nonspecific. Next 
imaging study.

Procedure Appropriateness Category Relative Radiation Level

MR arthrography elbow Usually Appropriate O

MRI elbow without IV contrast Usually Appropriate O

CT arthrography elbow Usually Appropriate ☢☢

CT elbow without IV contrast Usually Appropriate ☢☢

US elbow Usually Not Appropriate O

MRI elbow without and with IV contrast Usually Not Appropriate O

CT elbow with IV contrast Usually Not Appropriate ☢☢

CT elbow without and with IV contrast Usually Not Appropriate ☢☢

3-phase bone scan elbow Usually Not Appropriate ☢☢☢

 
Variant: 3   Chronic elbow pain. Suspect occult stress fracture or other bone abnormality. 
Radiographs normal or nonspecific. Next imaging study.

Procedure Appropriateness Category Relative Radiation Level

MRI elbow without IV contrast Usually Appropriate O

CT elbow without IV contrast Usually Appropriate ☢☢

3-phase bone scan elbow May Be Appropriate (Disagreement) ☢☢☢

US elbow Usually Not Appropriate O

MR arthrography elbow Usually Not Appropriate O

MRI elbow without and with IV contrast Usually Not Appropriate O

CT arthrography elbow Usually Not Appropriate ☢☢

CT elbow with IV contrast Usually Not Appropriate ☢☢

CT elbow without and with IV contrast Usually Not Appropriate ☢☢
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Variant: 4   Chronic elbow pain. Suspect chronic epicondylalgia or tendon tear. Refractory to 
empirical treatment. Radiographs normal or nonspecific. Next imaging study.

Procedure Appropriateness Category Relative Radiation Level

US elbow Usually Appropriate O

MRI elbow without IV contrast Usually Appropriate O

MR arthrography elbow Usually Not Appropriate O

MRI elbow without and with IV contrast Usually Not Appropriate O

CT arthrography elbow Usually Not Appropriate ☢☢

CT elbow with IV contrast Usually Not Appropriate ☢☢

CT elbow without and with IV contrast Usually Not Appropriate ☢☢

CT elbow without IV contrast Usually Not Appropriate ☢☢

3-phase bone scan elbow Usually Not Appropriate ☢☢☢

 
Variant: 5   Chronic elbow pain. Suspect collateral ligament tear. Radiographs normal or 
nonspecific. Next imaging study.

Procedure Appropriateness Category Relative Radiation Level

US elbow Usually Appropriate O

MR arthrography elbow Usually Appropriate O

MRI elbow without IV contrast Usually Appropriate O

CT arthrography elbow Usually Appropriate ☢☢

Radiography elbow stress views May Be Appropriate ☢

MRI elbow without and with IV contrast Usually Not Appropriate O

CT elbow with IV contrast Usually Not Appropriate ☢☢

CT elbow without and with IV contrast Usually Not Appropriate ☢☢

CT elbow without IV contrast Usually Not Appropriate ☢☢

3-phase bone scan elbow Usually Not Appropriate ☢☢☢

 
Variant: 6   Chronic elbow pain. Suspect nerve abnormality. Radiographs normal or 
nonspecific. Next imaging study.

Procedure Appropriateness Category Relative Radiation Level

US elbow Usually Appropriate O

MRI elbow without IV contrast Usually Appropriate O

CT elbow without IV contrast May Be Appropriate ☢☢

MR arthrography elbow Usually Not Appropriate O

MRI elbow without and with IV contrast Usually Not Appropriate O

CT arthrography elbow Usually Not Appropriate ☢☢

CT elbow with IV contrast Usually Not Appropriate ☢☢

CT elbow without and with IV contrast Usually Not Appropriate ☢☢

3-phase bone scan elbow Usually Not Appropriate ☢☢☢
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Summary of Literature Review
 
Introduction/Background
Chronic elbow pain is a common patient complaint in the primary care setting. Patients may report 
symptoms of swelling, pain, restricted range of motion, stiffness, and numbness or tingling [1]. 
There is a wide differential diagnosis for chronic elbow pain, including osseous, soft tissue, 
cartilaginous, and nerve-related abnormalities. Epicondylalgia, caused by tendinosis of the 
common extensor tendon laterally ("tennis elbow”) or medially the common flexor tendon 
("golfer’s elbow”), is the most common cause of chronic elbow pain, estimated to occur in 1% to 
3% of the population [2]. Epicondylalgia is associated with lost workdays and a significant 
economic burden [3]. Both occupational and recreational causes play a role in development of 
epicondylalgia as well as other causes of chronic elbow pain, including biceps tendinopathy, 
osteochondral injuries, collateral ligament tears, and cubital tunnel syndrome.
 
Imaging plays an important role in assessment of chronic elbow pain. Electromyography assists in 
the workup related to nerve symptoms. Management for epicondylalgia and osteoarthritis includes 
conservative measures such as rest, activity modification, analgesia, physical therapy, and 
corticosteroid injections. Surgery may be indicated for more severe or refractory cases and cases of 
collateral ligament injury, biceps injury, cubital tunnel syndrome, or osteochondral abnormalities.

 
Special Imaging Considerations
Stress radiographs to detect medial joint line opening and/or asymmetry to the contralateral 
elbow are available to evaluate valgus instability of the elbow.

 
Initial Imaging Definition
Initial imaging is defined as imaging at the beginning of the care episode for the medical condition 
defined by the variant. More than one procedure can be considered usually appropriate in the 
initial imaging evaluation when:

There are procedures that are equivalent alternatives (ie, only one procedure will be ordered 
to provide the clinical information to effectively manage the patient’s care)

•

OR

There are complementary procedures (ie, more than one procedure is ordered as a set or 
simultaneously wherein each procedure provides unique clinical information to effectively 
manage the patient’s care).

•

 
Discussion of Procedures by Variant
Variant 1: Chronic elbow pain. Initial imaging.

Variant 1: Chronic elbow pain. Initial imaging.  



A. 3-phase bone scan elbow
There is limited evidence to support the use of 3-phase bone scan as the initial imaging study for 
the evaluation of chronic elbow pain.

Variant 1: Chronic elbow pain. Initial imaging.  
B. CT arthrography elbow
There is limited evidence to support the use of CT arthrography elbow as the initial imaging study 
for the evaluation of chronic elbow pain.

Variant 1: Chronic elbow pain. Initial imaging.  
C. CT elbow
There is limited evidence to support the use of CT elbow as the initial imaging study for the 
evaluation of chronic elbow pain.

Variant 1: Chronic elbow pain. Initial imaging.  
D. MR arthrography elbow
There is limited evidence to support the use of MR arthrography elbow as the initial imaging study 
for the evaluation of chronic elbow pain.

Variant 1: Chronic elbow pain. Initial imaging.  
E. MRI elbow
There is limited evidence to support the use of MRI elbow as the initial imaging study for the 
evaluation of chronic elbow pain.

Variant 1: Chronic elbow pain. Initial imaging.  
F. Radiography elbow
Radiographs are beneficial as the initial imaging for chronic elbow pain. Radiographs may show 
intra-articular bodies, heterotopic ossification, osteochondral lesion, soft tissue calcification, occult 
fracture, or osteoarthritis. Radiographs complement subsequent MRI elbow examination [4]. 
Radiographs have been shown to aide the diagnosis of valgus instability [5] and ulnar collateral 
ligament (UCL) injury [6]. Comparison with the asymptomatic side is often useful [7].

Variant 1: Chronic elbow pain. Initial imaging.  
G. US elbow
There is limited evidence to support the use of ultrasound (US) elbow as the initial imaging study 
for the evaluation of chronic elbow pain.

Variant 2: Chronic elbow pain with mechanical symptoms such as locking, clicking, or limited 
range of motion. Suspect intra-articular pathology such as osteocartilaginous body, 
osteochondral lesion, or synovial abnormality. Radiographs normal or nonspecific. Next 
imaging study.

Variant 2: Chronic elbow pain with mechanical symptoms such as locking, clicking, or limited 
range of motion. Suspect intra-articular pathology such as osteocartilaginous body, 
osteochondral lesion, or synovial abnormality. Radiographs normal or nonspecific. Next 
imaging study.  
A. 3-phase bone scan elbow
There is limited evidence to support the routine use of 3-phase bone scan elbow for evaluation of 
osteochondral bodies, osteochondral lesions, or synovial abnormalities. However, the early phase 



of a 3-phase bone scan can identify the inflammatory component of heterotopic ossification. The 
delayed images demonstrate increased tracer uptake due to bone formation [8,9].

Variant 2: Chronic elbow pain with mechanical symptoms such as locking, clicking, or limited 
range of motion. Suspect intra-articular pathology such as osteocartilaginous body, 
osteochondral lesion, or synovial abnormality. Radiographs normal or nonspecific. Next 
imaging study.  
B. CT arthrography elbow
CT arthrography elbow is useful in the assessment of heterotopic ossification, loose bodies, and 
osteoarthritis. CT elbow has a sensitivity and specificity of 93% and 66% for detection of loose 
bodies [10]. It has a reported accuracy of 79% for the detection of loose bodies and 76% for 
osteophytes [10]. However, small intra-articular bodies may be obscured by contrast. CT 
arthrography is helpful for evaluation of osteochondral lesion stability [11].

Variant 2: Chronic elbow pain with mechanical symptoms such as locking, clicking, or limited 
range of motion. Suspect intra-articular pathology such as osteocartilaginous body, 
osteochondral lesion, or synovial abnormality. Radiographs normal or nonspecific. Next 
imaging study.  
C. CT elbow
CT elbow is useful in the assessment of heterotopic ossification, loose bodies, and osteophytosis. 
CT elbow has a sensitivity and specificity of 93% and 66% for the detection of loose bodies [10]. CT 
elbow without intravenous (IV) contrast is less useful than CT arthrography elbow for the 
assessment of osteochondral lesion stability.

Variant 2: Chronic elbow pain with mechanical symptoms such as locking, clicking, or limited 
range of motion. Suspect intra-articular pathology such as osteocartilaginous body, 
osteochondral lesion, or synovial abnormality. Radiographs normal or nonspecific. Next 
imaging study.  
D. MR arthrography elbow
MRI arthrography elbow is useful for detection of intra-articular bodies, with a reported sensitivity 
of 100% and a specificity of 67% [12]. MR arthrography elbow also plays an important role in 
evaluation of osteochondral lesion stability [13,14]. MRI may also show the presence of enlarged 
synovial plica, which can result in symptoms of locking and/or pain with extension [15]. However, 
MR arthrography elbow is limited in the detection of cartilage abnormalities. Accuracy is reported 
as 45% for the radius, 64% for the capitellum, 18% for the ulna, and 27% for the trochlea [16].

Variant 2: Chronic elbow pain with mechanical symptoms such as locking, clicking, or limited 
range of motion. Suspect intra-articular pathology such as osteocartilaginous body, 
osteochondral lesion, or synovial abnormality. Radiographs normal or nonspecific. Next 
imaging study.  
E. MRI elbow
MRI elbow may detect loose bodies, and this is enhanced in the presence of joint fluid. Thus, T2-
weighted images are recommended for the evaluation of loose bodies in the elbow [17]. MRI may 
also show the presence of enlarged plica, which can result in symptoms of locking and/or pain with 
extension [15]. MRI is often suggested as the initial study to assess for osteochondral lesion 
[12,17]. MRI is less sensitive than radiographs in the detection of heterotopic 
ossification/calcification [18]. Similar to MR arthrography, MRI elbow is limited in the evaluation of 
cartilage defects [16].



Variant 2: Chronic elbow pain with mechanical symptoms such as locking, clicking, or limited 
range of motion. Suspect intra-articular pathology such as osteocartilaginous body, 
osteochondral lesion, or synovial abnormality. Radiographs normal or nonspecific. Next 
imaging study.  
F. US elbow
Although US may demonstrate early-stage osteochondral lesions and medial epicondylar 
fragmentation [10], the details of an osteochondral lesion are better defined by CT arthrography or 
MR arthrography. Because of shadowing, evaluation of heterotopic ossification and loose bodies is 
limited on US.

Variant 3: Chronic elbow pain. Suspect occult stress fracture or other bone abnormality. 
Radiographs normal or nonspecific. Next imaging study.

Variant 3: Chronic elbow pain. Suspect occult stress fracture or other bone abnormality. 
Radiographs normal or nonspecific. Next imaging study.  
A. 3-phase bone scan elbow
Bone scan is extremely sensitive for detection of stress fractures and trauma related fractures [19-
21]. Radiopharmaceutical uptake occurs in areas of active bone turnover, and thus, imaging may 
be positive in the presymptomatic stage of stress injuries [20].

Variant 3: Chronic elbow pain. Suspect occult stress fracture or other bone abnormality. 
Radiographs normal or nonspecific. Next imaging study.  
B. CT arthrography elbow
There is limited evidence to the support the use of CT arthrography elbow for the detection of 
occult fractures following radiographs.

Variant 3: Chronic elbow pain. Suspect occult stress fracture or other bone abnormality. 
Radiographs normal or nonspecific. Next imaging study.  
C. CT elbow
CT elbow is helpful in identifying complex fracture patterns, the origin of dislocated fragments, and 
positions of displaced fragments [22]. However, it has poor sensitivity in the detection of early 
stress fractures [20].

Variant 3: Chronic elbow pain. Suspect occult stress fracture or other bone abnormality. 
Radiographs normal or nonspecific. Next imaging study.  
D. MR arthrography elbow
There is limited evidence to the support the use of MR arthrography elbow for the detection of 
occult fractures following radiographs.

Variant 3: Chronic elbow pain. Suspect occult stress fracture or other bone abnormality. 
Radiographs normal or nonspecific. Next imaging study.  
E. MRI elbow
MRI is as sensitive as 3-phase bone scan for detection of stress fractures [20]. MRI findings include 
bone marrow edema and/or periosteal fluid at the site of abnormality [20]. MRI elbow has the 
advantage of demonstrating associated soft tissue injuries.

Variant 3: Chronic elbow pain. Suspect occult stress fracture or other bone abnormality. 
Radiographs normal or nonspecific. Next imaging study.  
F. US elbow



US can demonstrate a lipohemarthrosis in children with occult elbow fractures [23]. However, poor 
penetration of sound through the bone limits characterization of fractures.

Variant 4: Chronic elbow pain. Suspect chronic epicondylalgia or tendon tear. Refractory to 
empirical treatment. Radiographs normal or nonspecific. Next imaging study.

Variant 4: Chronic elbow pain. Suspect chronic epicondylalgia or tendon tear. Refractory to 
empirical treatment. Radiographs normal or nonspecific. Next imaging study.  
A. 3-phase bone scan elbow
Although there is limited evidence to support the routine use of 3-phase bone scan in this setting, 
bone scans can detect chronic epicondylalgia [24].

Variant 4: Chronic elbow pain. Suspect chronic epicondylalgia or tendon tear. Refractory to 
empirical treatment. Radiographs normal or nonspecific. Next imaging study.  
B. CT arthrography elbow
There is limited evidence to the support the use of CT arthrography elbow for the detection of 
tendon tears or chronic epicondylalgia.

Variant 4: Chronic elbow pain. Suspect chronic epicondylalgia or tendon tear. Refractory to 
empirical treatment. Radiographs normal or nonspecific. Next imaging study.  
C. CT elbow
There is limited evidence to the support the use of CT elbow for detection of tendon tears or 
chronic epicondylalgia.

Variant 4: Chronic elbow pain. Suspect chronic epicondylalgia or tendon tear. Refractory to 
empirical treatment. Radiographs normal or nonspecific. Next imaging study.  
D. MR arthrography elbow
MR arthrography does not add additional information compared with noncontrast MRI for the 
diagnosis of biceps tendon tear or chronic epicondylalgia [25].

Variant 4: Chronic elbow pain. Suspect chronic epicondylalgia or tendon tear. Refractory to 
empirical treatment. Radiographs normal or nonspecific. Next imaging study.  
E. MRI elbow
MRI has high inter- and intraobserver reliability for the diagnosis of epicondylalgia [26]. It also has 
a sensitivity of 90% to 100% and a specificity of 83% to 100% [27]. The most specific findings of 
medial epicondylalgia include intermediate to high T2 signal or high T2 signal within the common 
flexor tendon and paratendinous soft tissue edema [28]. MRI has the benefit of demonstrating 
associated findings in epicondylalgia, including radial collateral and lateral UCL injuries [26]. MRI 
may also facilitate surgical planning [29].
 
MRI is useful for the diagnosis of biceps tendon injury. Sensitivity and specificity are reported at 
92.4% and 100%, respectively, in detecting distal biceps tendon ruptures and 59.1% and 100%, 
respectively for partial tears [30].

Variant 4: Chronic elbow pain. Suspect chronic epicondylalgia or tendon tear. Refractory to 
empirical treatment. Radiographs normal or nonspecific. Next imaging study.  
F. US elbow
US elbow has moderate agreement with MR elbow for the diagnosis and grading of common 
extensor tendon tears. US sensitivity, specificity, and accuracy are reported at 64.25%, 85.19%, and 



72.73%, respectively [31]. Recently, sonoelastography has shown more promising outcomes for 
detection of medial epicondylalgia with a sensitivity, specificity, accuracy, positive predictive value, 
and negative predictive value of 95.2%, 92%, 93.5%, 90.9%, and 95.8%, respectively [32]. Another 
new technique, superb microvascular imaging, can be used to detect subtle low blood flow. The 
combination of superb microvascular imaging with conventional US performed best for the 
diagnosis of epicondylalgia, with sensitivity of 94%, specificity of 98%, accuracy of 96% [33].
 
US is also useful for detection of biceps tendon abnormalities. It performs similar to slightly better 
than MRI for the diagnosis of distal biceps brachii tendon tear [34]. Reports show 95% sensitivity, 
71% specificity, and 91% accuracy for the diagnosis of complete versus partial distal biceps tendon 
tears with US [35].

Variant 5: Chronic elbow pain. Suspect collateral ligament tear. Radiographs normal or 
nonspecific. Next imaging study.

Variant 5: Chronic elbow pain. Suspect collateral ligament tear. Radiographs normal or 
nonspecific. Next imaging study.  
A. 3-phase bone scan elbow
There is limited evidence to support the routine use of 3-phase bone scan for the diagnosis of 
collateral ligament injury following radiographs.

Variant 5: Chronic elbow pain. Suspect collateral ligament tear. Radiographs normal or 
nonspecific. Next imaging study.  
B. CT arthrography elbow
CT arthrography has a sensitivity of 86%. The sensitivity for full-thickness tears and partial tears is 
reported at 100% and 71%, respectively. The overall specificity is 91% [36].

Variant 5: Chronic elbow pain. Suspect collateral ligament tear. Radiographs normal or 
nonspecific. Next imaging study.  
C. CT elbow
There is limited evidence to support the routine use of CT elbow for the diagnosis of collateral 
ligament injury following radiographs.

Variant 5: Chronic elbow pain. Suspect collateral ligament tear. Radiographs normal or 
nonspecific. Next imaging study.  
D. MR arthrography elbow
MR arthrography elbow is accurate for the diagnosis of collateral ligament injuries [37]. At 3T, it is 
more accurate than noncontrast MRI [38]. The reported sensitivity, specificity, and accuracy for UCL 
tears are 81%, 91%, and 88%, respectively [39]. MR arthrography may also assist in differentiation 
between partial and complete UCL tear [40,41]. Presence of soft tissue and bone marrow edema 
occurs more often in symptomatic patients [42]. Additionally, a more distal ligamentous insertion 
of the UCL (T sign) has recently been suggested to result from repetitive overhead activity and 
injury rather than representing a normal anatomic variant [42].
 
In patients with posterolateral rotatory instability, MR arthrography can assess the integrity of the 
ulnar band of the radial collateral ligament [43] and demonstrate radiocapitellar incongruity [44].

Variant 5: Chronic elbow pain. Suspect collateral ligament tear. Radiographs normal or 
nonspecific. Next imaging study.  
E. MRI elbow



A 3T MR arthrography is more accurate than noncontrast MRI elbow for detection of collateral 
ligament injuries [38].

Variant 5: Chronic elbow pain. Suspect collateral ligament tear. Radiographs normal or 
nonspecific. Next imaging study.  
F. Radiography elbow stress views
Measurement of medial joint space opening on stress radiographs correlates with severity of UCL 
injury in throwing athletes [6]. Additionally, medial joint vacuum phenomenon on valgus stress 
radiographs is specific for UCL injury [45]. However, radiographs do not directly provide 
information on the location of collateral ligament injury or associated soft tissue injuries as can be 
done on MR arthrography.

Variant 5: Chronic elbow pain. Suspect collateral ligament tear. Radiographs normal or 
nonspecific. Next imaging study.  
G. US elbow
For full-thickness UCL tears, conventional US has a sensitivity of 79%, a specificity of 98%, and an 
accuracy of 95% (38). For partial thickness UCL tears, conventional US has a sensitivity of 77%, a 
specificity of 94%, and an accuracy of 90% (38). Stress US can accurately detect UCL tears when 
there is medial joint gapping [46,47]. The sensitivity and specificity of valgus stress US for all UCL 
tears is 96% and 81%, respectively [36].

Variant 6: Chronic elbow pain. Suspect nerve abnormality. Radiographs normal or 
nonspecific. Next imaging study.

Variant 6: Chronic elbow pain. Suspect nerve abnormality. Radiographs normal or 
nonspecific. Next imaging study.  
A. 3-phase bone scan elbow
There is limited evidence to support the routine use of 3-phase bone scan elbow for nerve 
abnormalities at the elbow following radiographs.

Variant 6: Chronic elbow pain. Suspect nerve abnormality. Radiographs normal or 
nonspecific. Next imaging study.  
B. CT arthrography elbow
There is limited evidence to support the routine use of CT arthrography elbow for nerve 
abnormalities at the elbow following radiographs.

Variant 6: Chronic elbow pain. Suspect nerve abnormality. Radiographs normal or 
nonspecific. Next imaging study.  
C. CT elbow
CT axial images in flexion and extension can demonstrate recurrent ulnar nerve dislocation 
because of a snapping of the medial head of the triceps [47].

Variant 6: Chronic elbow pain. Suspect nerve abnormality. Radiographs normal or 
nonspecific. Next imaging study.  
D. MR arthrography elbow
There is limited evidence to support the routine use of MR arthrography elbow for nerve 
abnormalities following radiographs.

Variant 6: Chronic elbow pain. Suspect nerve abnormality. Radiographs normal or 
nonspecific. Next imaging study.  



E. MRI elbow
T2-weighted MR neurography is the reference standard for imaging ulnar nerve entrapment (UNE) 
[48-50]. Most common findings include high signal intensity and nerve enlargement [50]. 
Diagnostic confidence can be increased with the use of diffusion-tensor imaging [49,51]. Diffusion-
tensor imaging and tractography also provide quantitative information in 3-D perspective [47,49]. 
However, 3T MRI has only fair-to-moderate agreement for localization of compression points in 
UNE [52,53]. Radial nerve, median nerve, and other entrapment syndromes can also be evaluated 
with MRI [54,55].

Variant 6: Chronic elbow pain. Suspect nerve abnormality. Radiographs normal or 
nonspecific. Next imaging study.  
F. US elbow
US elbow is another option for evaluation of UNE. Assessment of cross-sectional area/nerve 
thickness has high accuracy rates [48,56-58]. US also accurately demonstrates hourglass 
constriction of the nerve [59]. Dynamic US is helpful in demonstrating nerve dislocation in ulnar 
nerve neuropathy and snapping triceps syndrome [59-62].
 
Shear-wave elastography is a newer method used for the diagnosis of ulnar neuropathy at the 
elbow. Values of 100% specificity, sensitivity, and both positive and negative predictive value have 
been reported [63,64].

 
Summary of Highlights

Variant 1: Radiography elbow is usually appropriate for the initial imaging of chronic elbow 
pain.

•

Variant 2: In the setting of chronic elbow pain with mechanical symptoms such as locking, 
clicking, or limited range of motion with normal or nonspecific radiographs, MR arthrography 
elbow or MRI elbow without IV contrast or CT arthrography elbow or CT elbow without IV 
contrast is usually appropriate as the next imaging study for suspect intra-articular pathology 
such as osteocartilaginous body, osteochondral lesion, or synovial abnormality. These 
procedures are equivalent alternatives (ie, only one procedure will be ordered to provide the 
clinical information to effectively manage the patient’s care).

•

Variant 3: In the setting of chronic elbow pain with normal or nonspecific radiographs, MRI 
elbow without IV contrast or CT elbow without IV contrast is usually appropriate as the next 
imaging study for suspected occult stress fracture or other bone abnormality. These 
procedures are equivalent alternatives (ie, only one procedure will be ordered to provide the 
clinical information to effectively manage the patient’s care). Although the panel did not 
agree on recommending 3-phase bone scan elbow, because there is insufficient medical 
literature to conclude whether these patients would benefit from the procedure, its use may 
be appropriate.

•

Variant 4: In the setting of chronic elbow pain with normal or nonspecific radiographs, US 
elbow or MRI elbow without IV contrast is usually appropriate as the next imaging study for 
suspected chronic epicondylalgia or tendon tear including refractory to empirical treatment. 
These procedures are equivalent alternatives (ie, only one procedure will be ordered to 
provide the clinical information to effectively manage the patient’s care).

•

Variant 5: In the setting of chronic elbow pain with normal or nonspecific radiographs, US 
elbow or MRI elbow without IV contrast or MRI elbow without IV contrast or CT arthrography 

•



elbow is usually appropriate as the next imaging study for suspected collateral ligament tear. 
These procedures are equivalent alternatives (ie, only one procedure will be ordered to 
provide the clinical information to effectively manage the patient’s care).
Variant 6: In the setting of chronic elbow pain with normal or nonspecific radiographs, US 
elbow or MRI elbow without IV contrast is usually appropriate as the next imaging study for 
suspected nerve abnormalities. These procedures are equivalent alternatives (ie, only one 
procedure will be ordered to provide the clinical information to effectively manage the 
patient’s care).

•

 
Supporting Documents
The evidence table, literature search, and appendix for this topic are available at 
https://acsearch.acr.org/list. The appendix includes the strength of evidence assessment and the 
final rating round tabulations for each recommendation. 
 
For additional information on the Appropriateness Criteria methodology and other supporting 
documents, please go to the ACR website at https://www.acr.org/Clinical-Resources/Clinical-Tools-
and-Reference/Appropriateness-Criteria.
 
Appropriateness Category Names and Definitions

Appropriateness 
Category Name

Appropriateness 
Rating Appropriateness Category Definition

Usually Appropriate 7, 8, or 9
The imaging procedure or treatment is indicated in 
the specified clinical scenarios at a favorable risk-
benefit ratio for patients.

May Be Appropriate 4, 5, or 6

The imaging procedure or treatment may be 
indicated in the specified clinical scenarios as an 
alternative to imaging procedures or treatments with 
a more favorable risk-benefit ratio, or the risk-benefit 
ratio for patients is equivocal.

May Be Appropriate 
(Disagreement) 5

The individual ratings are too dispersed from the 
panel median. The different label provides 
transparency regarding the panel’s recommendation. 
“May be appropriate” is the rating category and a 
rating of 5 is assigned.

Usually Not Appropriate 1, 2, or 3

The imaging procedure or treatment is unlikely to be 
indicated in the specified clinical scenarios, or the 
risk-benefit ratio for patients is likely to be 
unfavorable.

 
Relative Radiation Level Information
Potential adverse health effects associated with radiation exposure are an important factor to consider 
when selecting the appropriate imaging procedure. Because there is a wide range of radiation exposures 
associated with different diagnostic procedures, a relative radiation level (RRL) indication has been 
included for each imaging examination. The RRLs are based on effective dose, which is a radiation dose 
quantity that is used to estimate population total radiation risk associated with an imaging procedure. 

https://acsearch.acr.org/list
https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/Appropriateness-Criteria
https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/Appropriateness-Criteria


Patients in the pediatric age group are at inherently higher risk from exposure, because of both organ 
sensitivity and longer life expectancy (relevant to the long latency that appears to accompany radiation 
exposure). For these reasons, the RRL dose estimate ranges for pediatric examinations are lower as 
compared with those specified for adults (see Table below). Additional information regarding radiation 
dose assessment for imaging examinations can be found in the ACR Appropriateness Criteria® Radiation 
Dose Assessment Introduction document.
Relative Radiation Level Designations

Relative Radiation Level* Adult Effective Dose Estimate 
Range

Pediatric Effective Dose 
Estimate Range

O 0 mSv  0 mSv
☢ <0.1 mSv <0.03 mSv

☢☢ 0.1-1 mSv 0.03-0.3 mSv
☢☢☢ 1-10 mSv 0.3-3 mSv

☢☢☢☢ 10-30 mSv 3-10 mSv
☢☢☢☢☢ 30-100 mSv 10-30 mSv

*RRL assignments for some of the examinations cannot be made, because the actual patient doses in 
these procedures vary as a function of a number of factors (e.g., region of the body exposed to ionizing 
radiation, the imaging guidance that is used). The RRLs for these examinations are designated as “Varies.”
 
References

1. Javed M, Mustafa S, Boyle S, Scott F. Elbow pain: a guide to assessment and management in 
primary care. Br J Gen Pract 2015;65:610-2.

2. Kane SF, Lynch JH, Taylor JC. Evaluation of elbow pain in adults. American Family Physician. 
89(8):649-57, 2014 Apr 15.

3. Kurppa K, Viikari-Juntura E, Kuosma E, Huuskonen M, Kivi P. Incidence of tenosynovitis or 
peritendinitis and epicondylitis in a meat-processing factory. Scand J Work Environ Health 
1991;17:32-7.

4. Taljanovic MS, Hunter TB, Fitzpatrick KA, Krupinski EA, Pope TL. Musculoskeletal magnetic 
resonance imaging: importance of radiography. Skeletal Radiol. 2003 Jul;32(7):403-11.

5. O'Driscoll SW. Stress radiographs are important in diagnosing valgus instability of the 
elbow. J Bone Joint Surg Am. 2002;84-A(4):686; author reply 686-687.

6. Molenaars RJ, Medina GIS, Eygendaal D, Oh LS. Injured vs. uninjured elbow opening on 
clinical stress radiographs and its relationship to ulnar collateral ligament injury severity in 
throwers. J Shoulder Elbow Surg. 29(5):982-988, 2020 May.

7. Lee GA, Katz SD, Lazarus MD. Elbow valgus stress radiography in an uninjured population. 
Am J Sports Med. 1998;26(3):425-427.

8. Freed JH, Hahn H, Menter R, Dillon T. The use of the three-phase bone scan in the early 
diagnosis of heterotopic ossification (HO) and in the evaluation of Didronel therapy. 
Paraplegia. 1982;20(4):208-216.

9. Shehab D, Elgazzar AH, Collier BD. Heterotopic ossification. J Nucl Med. 2002;43(3):346-353.

10. Zubler V, Saupe N, Jost B, Pfirrmann CW, Hodler J, Zanetti M. Elbow stiffness: effectiveness 
of conventional radiography and CT to explain osseous causes. AJR Am J Roentgenol. 
2010;194(6):W515-520.

https://edge.sitecorecloud.io/americancoldf5f-acrorgf92a-productioncb02-3650/media/ACR/Files/Clinical/Appropriateness-Criteria/ACR-Appropriateness-Criteria-Radiation-Dose-Assessment-Introduction.pdf
https://edge.sitecorecloud.io/americancoldf5f-acrorgf92a-productioncb02-3650/media/ACR/Files/Clinical/Appropriateness-Criteria/ACR-Appropriateness-Criteria-Radiation-Dose-Assessment-Introduction.pdf


11. Ouellette H, Kassarjian A, Tetreault P, Palmer W. Imaging of the overhead throwing athlete. 
Semin Musculoskelet Radiol. 2005;9(4):316-333.

12. Quinn SF, Haberman JJ, Fitzgerald SW, Traughber PD, Belkin RI, Murray WT. Evaluation of 
loose bodies in the elbow with MR imaging. J Magn Reson Imaging. 1994;4(2):169-172.

13. Grainger AJ, Elliott JM, Campbell RS, Tirman PF, Steinbach LS, Genant HK. Direct MR 
arthrography: a review of current use. Clin Radiol. 2000;55(3):163-176.

14. Steinbach LS, Palmer WE, Schweitzer ME. Special focus session. MR arthrography. 
Radiographics. 2002;22(5):1223-46.

15. Lee HI, Koh KH, Kim JP, Jaegal M, Kim Y, Park MJ. Prominent synovial plicae in 
radiocapitellar joints as a potential cause of lateral elbow pain: clinico-radiologic correlation. 
J Shoulder Elbow Surg. 27(8):1349-1356, 2018 Aug.

16. Theodoropoulos JS, Dwyer T, Wolin PM. Correlation of preoperative MRI and MRA with 
arthroscopically proven articular cartilage lesions of the elbow. Clin J Sport Med. 
2012;22(5):403-407.

17. Sonin AH, Tutton SM, Fitzgerald SW, Peduto AJ. MR imaging of the adult elbow. 
Radiographics. 1996;16(6):1323-1336.

18. Mulligan SA, Schwartz ML, Broussard MF, Andrews JR. Heterotopic calcification and tears of 
the ulnar collateral ligament: radiographic and MR imaging findings. AJR Am J Roentgenol. 
2000 Oct;175(4):1099-102.

19. Ammann W, Matheson GO. Radionuclide Bone Imaging in the Detection of Stress Fractures. 
Clinical Journal of Sport Medicine 1991;1:115-22.

20. Anderson MW.. Imaging of upper extremity stress fractures in the athlete. [Review] [56 refs]. 
Clin Sports Med. 25(3):489-504, vii, 2006 Jul.

21. Querellou S, Moineau G, Le Duc-Pennec A, et al. Detection of occult wrist fractures by 
quantitative radioscintigraphy: a prospective study on selected patients. Nucl Med 
Commun. 2009;30(11):862-867.

22. Haapamaki VV, Kiuru MJ, Koskinen SK. Multidetector computed tomography diagnosis of 
adult elbow fractures. Acta Radiol. 2004;45(1):65-70.

23. Zuazo I, Bonnefoy O, Tauzin C, et al. Acute elbow trauma in children: role of 
ultrasonography. Pediatr Radiol. 2008;38(9):982-988.

24. Pienimaki TT, Takalo RJ, Ahonen AK, Karppinen JI. Three-phase bone scintigraphy in chronic 
epicondylitis. Arch Phys Med Rehabil. 2008;89(11):2180-2184.

25. Herber S, Kalden P, Kreitner KF, Riedel C, Rompe JD, Thelen M. [MRI in chronic epicondylitis 
humeri radialis using 1.0 T equipment--contrast medium administration necessary?]. Rofo. 
2001;173(5):454-459.

26. Cha YK, Kim SJ, Park NH, Kim JY, Kim JH, Park JY. Magnetic resonance imaging of patients 
with lateral epicondylitis: Relationship between pain and severity of imaging features in 
elbow joints. Acta Orthop Traumatol Turc. 53(5):366-371, 2019 Sep.

27. Miller TT, Shapiro MA, Schultz E, Kalish PE. Comparison of sonography and MRI for 
diagnosing epicondylitis. J Clin Ultrasound. 2002 May;30(4):193-202.

Kijowski R, De Smet AA. Magnetic resonance imaging findings in patients with medial 28.



epicondylitis. Skeletal Radiol. 2005;34(4):196-202.

29. Jeon JY, Lee MH, Jeon IH, Chung HW, Lee SH, Shin MJ. Lateral epicondylitis: Associations of 
MR imaging and clinical assessments with treatment options in patients receiving 
conservative and arthroscopic managements. Eur Radiol. 28(3):972-981, 2018 Mar.

30. Festa A, Mulieri PJ, Newman JS, Spitz DJ, Leslie BM. Effectiveness of magnetic resonance 
imaging in detecting partial and complete distal biceps tendon rupture. J Hand Surg [Am]. 
35(1):77-83, 2010 Jan.

31. Bachta A, Rowicki K, Kisiel B, et al. Ultrasonography versus magnetic resonance imaging in 
detecting and grading common extensor tendon tear in chronic lateral epicondylitis. PLoS 
ONE. 12(7):e0181828, 2017.

32. Park G, Kwon D, Park J. Diagnostic confidence of sonoelastography as adjunct to greyscale 
ultrasonography in lateral elbow tendinopathy. Chin Med J. 127(17):3110-5, 2014.

33. Arslan S, Karahan AY, Oncu F, Bakdik S, Durmaz MS, Tolu I. Diagnostic Performance of 
Superb Microvascular Imaging and Other Sonographic Modalities in the Assessment of 
Lateral Epicondylosis. J Ultrasound Med. 37(3):585-593, 2018 Mar.

34. de la Fuente J, Blasi M, Martinez S, et al. Ultrasound classification of traumatic distal biceps 
brachii tendon injuries. Skeletal Radiol. 47(4):519-532, 2018 Apr.

35. Lobo Lda G, Fessell DP, Miller BS, et al. The role of sonography in differentiating full versus 
partial distal biceps tendon tears: correlation with surgical findings. AJR Am J Roentgenol. 
200(1):158-62, 2013 Jan.

36. Campbell RE, McGhee AN, Freedman KB, Tjoumakaris FP. Diagnostic Imaging of Ulnar 
Collateral Ligament Injury: A Systematic Review. Am J Sports Med. 48(11):2819-2827, 2020 
09.

37. Schwartz ML, al-Zahrani S, Morwessel RM, Andrews JR. Ulnar collateral ligament injury in the 
throwing athlete: evaluation with saline-enhanced MR arthrography. Radiology. 
1995;197(1):297-299.

38. Magee T. Accuracy of 3-T MR arthrography versus conventional 3-T MRI of elbow tendons 
and ligaments compared with surgery. AJR Am J Roentgenol. 204(1):W70-5, 2015 Jan.

39. Roedl JB, Gonzalez FM, Zoga AC, et al. Potential Utility of a Combined Approach with US 
and MR Arthrography to Image Medial Elbow Pain in Baseball Players. Radiology. 
279(3):827-37, 2016 Jun.

40. Kijowski R, Tuite M, Sanford M. Magnetic resonance imaging of the elbow. Part II: 
Abnormalities of the ligaments, tendons, and nerves. [Review] [132 refs]. Skeletal Radiol. 
34(1):1-18, 2005 Jan.

41. Steinbach LS, Schwartz M. Elbow arthrography. Radiol Clin North Am. 1998;36(4):635-649.

42. Lin DJ, Kazam JK, Ahmed FS, Wong TT. Ulnar Collateral Ligament Insertional Injuries in 
Pediatric Overhead Athletes: Are MRI Findings Predictive of Symptoms or Need for 
Surgery?. AJR Am J Roentgenol. 212(4):867-873, 2019 04.

43. Potter HG, Weiland AJ, Schatz JA, Paletta GA, Hotchkiss RN. Posterolateral rotatory 
instability of the elbow: usefulness of MR imaging in diagnosis. Radiology. 1997;204(1):185-
189.



44. Hackl M, Wegmann K, Ries C, Leschinger T, Burkhart KJ, Muller LP. Reliability of Magnetic 
Resonance Imaging Signs of Posterolateral Rotatory Instability of the Elbow. J Hand Surg 
[Am]. 40(7):1428-33, 2015 Jul.

45. Tai R, Bolinske T, Ghazikhanian V, Mandell JC. The association of the medial joint vacuum 
phenomenon with ulnar collateral ligament injury in symptomatic elbows of younger 
athletes. Skeletal Radiol. 47(6):795-803, 2018 Jun.

46. Park JY, Kim H, Lee JH, et al. Valgus stress ultrasound for medial ulnar collateral ligament 
injuries in athletes: is ultrasound alone enough for diagnosis?. J Shoulder Elbow Surg. 
29(3):578-586, 2020 Mar.

47. Spinner RJ, Hayden FR, Jr., Hipps CT, Goldner RD. Imaging the snapping triceps. AJR Am J 
Roentgenol. 1996;167(6):1550-1551.

48. Aggarwal A, Srivastava DN, Jana M, et al. Comparison of Different Sequences of Magnetic 
Resonance Imaging and Ultrasonography with Nerve Conduction Studies in Peripheral 
Neuropathies. World Neurosurg. 108:185-200, 2017 Dec.

49. Breitenseher JB, Kranz G, Hold A, et al. MR neurography of ulnar nerve entrapment at the 
cubital tunnel: a diffusion tensor imaging study. Eur Radiol. 25(7):1911-8, 2015 Jul.

50. Keen NN, Chin CT, Engstrom JW, Saloner D, Steinbach LS. Diagnosing ulnar neuropathy at 
the elbow using magnetic resonance neurography. Skeletal Radiol. 2012;41(4):401-407.

51. Vucic S, Cordato DJ, Yiannikas C, Schwartz RS, Shnier RC. Utility of magnetic resonance 
imaging in diagnosing ulnar neuropathy at the elbow. Clin Neurophysiol. 117(3):590-5, 2006 
Mar.

52. Hold A, Mayr-Riedler MS, Rath T, et al. 3-Tesla MRI-assisted detection of compression 
points in ulnar neuropathy at the elbow in correlation with intraoperative findings. J Plast 
Reconstr Aesthet Surg. 71(7):1004-1009, 2018 07.

53. Terayama Y, Uchiyama S, Ueda K, et al. Optimal Measurement Level and Ulnar Nerve Cross-
Sectional Area Cutoff Threshold for Identifying Ulnar Neuropathy at the Elbow by MRI and 
Ultrasonography. J Hand Surg [Am]. 43(6):529-536, 2018 06.

54. Beltran J, Rosenberg ZS. Diagnosis of compressive and entrapment neuropathies of the 
upper extremity: value of MR imaging. AJR. 1994; 163(3):525-531.

55. Bordalo-Rodrigues M, Rosenberg ZS. MR imaging of entrapment neuropathies at the elbow. 
[Review] [94 refs]. Magn Reson Imaging Clin N Am. 12(2):247-63, vi, 2004 May.

56. Chang KV, Wu WT, Han DS, Ozcakar L. Ulnar Nerve Cross-Sectional Area for the Diagnosis 
of Cubital Tunnel Syndrome: A Meta-Analysis of Ultrasonographic Measurements. Arch Phys 
Med Rehabil. 99(4):743-757, 2018 04.

57. Li XY, Yu M, Zhou XL, et al. A method of ultrasound diagnosis for unilateral peripheral 
entrapment neuropathy based on multilevel side-to-side image contrast. Math Biosci Eng. 
16(4):2250-2265, 2019 03 15.

58. Pelosi L, Tse DMY, Mulroy E, Chancellor AM, Boland MR. Ulnar neuropathy with abnormal 
non-localizing electrophysiology: Clinical, electrophysiological and ultrasound findings. Clin 
Neurophysiol. 129(10):2155-2161, 2018 10.

Deng H, Lu B, Yin C, et al. The Effectiveness of Ultrasonography in the Diagnosis of 
Spontaneous Hourglasslike Constriction of Peripheral Nerve in the Upper Extremity. World 

59.



Neurosurg. 134:e103-e111, 2020 Feb.

60. Jacobson JA, Jebson PJ, Jeffers AW, Fessell DP, Hayes CW. Ulnar nerve dislocation and 
snapping triceps syndrome: diagnosis with dynamic sonography--report of three cases. 
Radiology. 2001 Sep;220(3):601-5.

61. Park GY, Kim JM, Lee SM. The ultrasonographic and electrodiagnostic findings of ulnar 
neuropathy at the elbow. Arch Phys Med Rehabil. 2004;85(6):1000-1005.

62. Schertz M, Mutschler C, Masmejean E, Silvera J. High-resolution ultrasound in etiological 
evaluation of ulnar neuropathy at the elbow. Eur J Radiol. 95:111-117, 2017 Oct.

63. Paluch L, Noszczyk B, Nitek Z, Walecki J, Osiak K, Pietruski P. Shear-wave elastography: a 
new potential method to diagnose ulnar neuropathy at the elbow. Eur Radiol. 28(12):4932-
4939, 2018 Dec.

64. Paluch L, Noszczyk BH, Walecki J, Osiak K, Kicinski M, Pietruski P. Shear-wave elastography 
in the diagnosis of ulnar tunnel syndrome. J Plast Reconstr Aesthet Surg. 71(11):1593-1599, 
2018 11.

65. American College of Radiology. ACR Appropriateness Criteria® Radiation Dose Assessment 
Introduction. Available at: https://edge.sitecorecloud.io/americancoldf5f-acrorgf92a-
productioncb02-3650/media/ACR/Files/Clinical/Appropriateness-Criteria/ACR-
Appropriateness-Criteria-Radiation-Dose-Assessment-Introduction.pdf.

 
Disclaimer

The 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 examinations 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.
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