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Single Joint Pain 
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This chapter reviews imaging of symptoms 

confined to single joints within the musculoskeletal 

system.  The main points of this chapter are: 

 

1. Monoarthropathy may be a precursor of 
polyarthropathy. 

2. Imaging should be tailored by which joint 
(shoulder, elbow, wrist, etc.) is symptomatic.  
When imaging is required, plain film 
evaluation should generally precede use of 
computerized tomography (CT), magnetic 
resonance imaging (MRI), arthrography, and 
nuclear medicine studies. 

 

MONOARTHROPATHY MAY BE A 
PRECURSOR OF POLYARTHROPATHY 

 

Since virtually any arthritis may initially present 

as a single joint abnormality, pain in a given joint 

may represent the first manifestation of 

polyarthritis1.  In the absence of trauma, patient 

history and physical examination results will help to 

determine whether there are additional features (e.g., 

rash, fever, weight loss, etc.) suggesting a systemic 

process which may be manifesting as 

monoarthropathy.  Other than trauma, infection 

(especially gonococcal) and crystal arthropathy 

(predominantly gout and calcium pyrophosphate 

dihydrate) are the main causes of monoarthropathy.  

Analysis of aspirated joint fluid is the key to making 

a diagnosis in most cases1, and imaging typically 

does not add significant information.  For further 

discussion of arthropathy, see Chapter 13. 

 

IMAGING SHOULD BE TAILORED TO 
WHICH JOINT IS SYMPTOMATIC 

IN GENERAL, PLAIN FILM EVALUATION 
SHOULD PRECEDE USE OF CT, MRI, 
ARTHROGRAPHY, AND NUCLEAR 

MEDICINE 

 

When imaging is used for evaluation of joint pain, 

plain films are the first step, as these are readily 

available, relatively cheap, and often 

straightforward to interpret.  It is difficult to 

generalize regarding imaging recommendations 

when comparing the different joints in the body, 

since they are prone to different diseases.  More 

complex (and expensive) imaging studies such as CT 

and MRI need to be tailored to the joint, symptoms, 

and suspected disease processes in each case. 

 

Shoulder 

Evaluation of acute post-traumatic shoulder pain 

starts with a plain film examination2 for evaluation 

of fracture (Figure 1) and dislocation (Figure 2).  If 

the plain film examination shows a complex fracture 



Page 196               Single Joint Pain 

requiring surgical fixation, CT may be obtained to 

evaluate the exact anatomy of the fracture, but the 

decision to order the CT is typically left to the 

orthopedic surgeon (Figure 3).  If the plain film is 

negative but your suspicion of significant injury is 

high, order an MR study: the MR study will show 

both occult fractures (Figure 4) and any significant 

soft tissue injury (Figure 5). 

Evaluation of chronic shoulder pain (either with 

or without a history of trauma) also starts with plain 

films.  The plain film examination will demonstrate 

calcific tendinitis (Figure 6), chondrocalcinosis 

(Figure 7), and degenerative change (Figure 8).  Note 

that as the shoulder is not a weight bearing joint, 

degenerative changes should raise the suspicion of 

underlying, causative pathology (e.g., crystal 

arthropathy, prior fracture, or longstanding full 

thickness rotator cuff tear).  For patients with 

chronic shoulder pain requiring further evaluation 

after the plain film, MR is the study of choice.  In 

younger patients, particularly athletes where 

shoulder instability is an issue, the MR should be 

done following an arthrogram, since labral tears are 

much easier to identify and assess following 

introduction of contrast material into the shoulder 

joint (Figure 9).  For older patients, MR done 

without contrast material is usually adequate to 

exclude rotator cuff tear (Figure 10), although some 

pinhole tears may be difficult to diagnose without 

intra-articular contrast and some authors advocate 

intra-articular contrast for all shoulder MR studies3.  

Regarding full thickness rotator cuff tears, note that 

many older individuals may have asymptomatic full 

thickness rotator cuff tears: Sher et al4 demonstrated 

that for asymptomatic subjects over the age of 60, 28% 

had partial thickness, and 26% had full thickness 

tears at magnetic resonance imaging.  For patients 

between 40 and 60 years of age, 24% had partial 

thickness and 4% full thickness tears, whereas for 

those under the age of 40, only 4% had partial 

thickness and none had full thickness tears.  A full 

thickness rotator cuff tear in a patient over 60 years 

of age may not be the cause of the patient’s shoulder 

pain. 

An additional clinical scenario to consider in 

shoulder evaluation is that of a patient who has had 

a prior rotator cuff repair.  Rotator cuff repair, 

capsulorrhaphy, and acromioplasty may incite pain 

in the shoulder joint which is similar to pain from a 

torn (or retorn) rotator cuff 3.  MR is the usual 

method of choice for imaging evaluation of patients 

who have undergone rotator cuff repair.  It is of note 

that such repairs are not necessarily water tight (and 

therefore will leak contrast at arthrography), but any 

large gap should certainly cause concern for a re-

rupture. 

 

 
Figure 1.  Humeral fracture in a 38 year old man with 
shoulder pain following trauma.  AP plain film shows a 
fracture (arrow) through the base of the greater tubercle 
of the proximal humerus. 
 

 
Figure 2.  Shoulder dislocation in a 17 year old with pain 
following trauma.  AP plain films shows a humeral head 
dislocation in the typical anterior, inferior location. 
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Figure 3.  Complex shoulder fracture in a 65 year old woman with pain following trauma.  A.  AP plain film examination 
shows a “dent” in the superolateral humeral head (arrow), the Hill-Sachs deformity.  B.  Axial plain film examination shows 
discontinuity of the glenoid with a medially displaced bone fragment (arrow).  C.  Axial CT study at the level of the upper 
glenohumeral joint shows indentation of the humeral head (arrow).  D.  Axial CT study at the level of the lower 
glenohumeral joint shows a fracture of the anterior inferior glenoid rib with a medially displaced bone fragment.  The 
imaging features are characteristic of a dislocation of the glenohumeral joint with associated fractures. 
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Figure 4.  Humeral head fracture in a 33 year old man with pain following trauma (fall on ice).  A.  AP plain film of the 
shoulder with the patient’s shoulder in internal rotation shows no displaced fracture.  B.  AP plain film of the shoulder with 
the patient’s shoulder in external rotation suggests a possible subtle lucency (arrow) suggesting fracture, although the plain 
film features are not definitive.  C.  Coronal oblique T1 weighted MR study shows abnormal marrow and a fracture line 
along the base of the greater tubercle (arrow).  D.  Coronal oblique T2 weighted image confirms extensive marrow 
abnormality and a fracture through the base of the greater tubercle (arrow). 
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Figure 5.  Acute rotator cuff tear in a 64 year old woman following trauma.  A.  AP plain film examination of the shoulder 
demonstrates no fracture.  B.  Coronal oblique fat-suppressed T2 weighted image shows a full thickness rotator cuff tear, 
with fluid along the normal course of the tendon deep to the deltoid muscle and superficial to the humeral head (arrow).   
C.  Sagittal oblique fat-suppressed T2 weighted image demonstrates a large full-thickness rotator cuff tear (arrow) which 
involves both the supraspinatus and infraspinatus tendons.  D.  Sagittal oblique fat-suppressed T2 weighted image closer to 
the midline demonstrates extensive muscle tearing and interstitial increased signal (compatible with edema or 
hemorrhage) within the infraspinatus muscle (arrows). 
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Figure 6.  Calcific tendinitis in a 48 year old man with 
shoulder pain.  AP plain film exam demonstrates 
calcification along the distal aspect of the supraspinatus 
tendon near its insertion on the greater tubercle (arrow). 
 
 
 

 
Figure 7.  Chondrocalcinosis and degenerative changes of 
the glenohumeral joint in a 92 year old woman with 
shoulder pain.  AP shoulder exam demonstrates subtle 
chondrocalcinosis of the humeral head articular cartilage 
(arrow), along with joint narrowing, subchondral sclerosis, 
and osteophytic spurring of the glenohumeral joint. 

 
Figure 8.  Degenerative change of the glenohumeral joint 
in a 47 year old man with shoulder pain who had a 
remote prior fracture of the humerus.   
 

 
Figure 9.  Labral tear/loose body in a 19 year old with 
repeated shoulder dislocations.  MR arthrogram shows a 
large filling defect in the inferior recess (arrow). 
 

 
Figure 10.  Full thickness rotator cuff tear in a 57 year old 
man with chronic pain and shoulder weakness.  Coronal 
oblique fat-suppressed T2 weighted MR study shows a 
full-thickness defect in the supraspinatus tendon with 
retraction of the torn tendon margins (arrows). 


