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INTRODUCTION

With its multi-planar capability, excellent soft tissue 
contrast, and high resolution of bone and cartilage, MR 
has become an essential tool in assessing joint pathol-
ogy. The diagnostic success of MR imaging relies on the 
delineation of small, complex anatomic structures, and 
the identifi cation of subtle pathologic abnormalities. 
Direct MR arthrography is a technique which expands 
the usefulness of MR by utilizing contrast material to 
improve the resolution of normal anatomy and aid in 
identifi cation of tendon tears, cartilage defects, joint 
bodies and other pathology. Dilute contrast material 
is injected into the joint, serving to distend the joint 
capsule, separate normal structures, and intercalate into 
abnormal defects. This article reviews the methods, indi-
cations, and potential benefi ts of MR arthrography.

TECHNIQUE

Unlike routine MR imaging, direct MR arthrography 
is a two step procedure that fi rst requires joint injec-
tion. This minimally invasive procedure is typically 

well-tolerated and usually is performed with fl uoro-
scopic guidance. After sterile preparation and local 
anesthesia, a 22g–25g needle is inserted into the joint. 
The use of fl uoroscopy allows confi rmation of the intra-
articular position of the needle [Fig. 1]. This prevents 
injection of contrast solution outside the joint which 
could limit evaluation or mimic pathology. Following 
contrast injection, MR imaging is performed using a 
combination of T1 and T2 weighted sequences with and 
without fat suppression. (T1 and T2 are technical terms 
that refer to two different properties of spinning hy-
drogen atoms in a magnetic fi eld. Suffi ce it to say that 
these are measured by MR and used to reconstruct an 
image of the tissue.)

MR arthrography can be performed using sterile saline or 
gadolinium as a contrast medium, but gadolinium offers 
several advantages because of its paramagnetic properties. 
(This term refers to a characteristic of certain substances 
that locally alters the magnetic fi eld in tissue and provides 
greater signal intensity for MR imaging.) Gadolinium’s 

Figure 1. 44 y/o woman with left hip pain and decreased range of motion. (a) Fluoroscopic spot image during the 
joint-injection step of MR arthrography demonstrates a small amount of iodinated contrast (arrow) confi rming intraarticular 
positioning. (b) T1 weighted image with fat saturation in the same patient demonstrates contrast distention of the left hip 
joint and contrast leaking into the superolateral acetabular labrum (arrow), compatible with labral tear.
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paramagnetic properties allow contrast material to become 
bright on both T1 and T2 weighted imaging under correct 
dilution. (The amount of gadolinium contrast needed is 
very small—ideally a dilution of 1:250.) This characteristic 
of gadolinium allows visualization of contrast as it distends 
joint recesses and outlines intra-articular structures and 
potential abnormalities. Though saline contrast also dis-
tends the joint capsule, it is only bright on T2 weighted 
imaging, and is indistinguishable from other fl uid com-
monly found around joints, such as bursal fl uid [Fig. 2]. 
Fat suppression is particularly critical in MR arthrography 
because of the similar signal of gadolinium contrast and 
normal fat. The need for fat suppression in turn requires 
the use of high fi eld-strength magnets.

MR arthrography can be employed in virtually any joint, 
but has a particular role in the shoulder, hip, knee, elbow, 
and wrist. 

Shoulder

For the shoulder the role of MR arthrography is two-fold. 
Whereas conventional MR imaging is very good for 
evaluation of full-thickness rotator cuff tears, sensitiv-
ity falls for partial thickness tears.1 In patients such as 
young athletes who might benefi t from surgical repair 
of partial thickness rotator cuff tears, MR arthrography 
can prove useful in differentiating between a partial and 
a full-thickness tear. In a partial thickness tear, contrast 
often leaks into the substance of the torn tendon. In a full 

thickness tear, contrast will usually extravasate from the 
joint into the subacromial-subdeltoid bursa [Fig. 3]. 

In addition, MR arthrography allows visualization of the 
glenoid labrum and the labro-ligamentous complex with 

Figure 2. 37 y/o woman with left knee pain. MR arthrography demonstrates a benefi t of gadolinium as contrast medium. 
(a) Fluid overlying the iliotibial band is bright on T2 weighted imaging (arrow) (b) The same fl uid is dark on T1 weighted 
imaging (arrow). The gadolinium contrast is bright on both sequences.

Figure 3. 38 y/o man with anterior shoulder pain. T1 weighted MR 
image demonstrates contrast within the subacromial-subdeltoid recess 
(thick arrow) indicative of a full-thickness rotator cuff tear. There 
is contrast leaking into the superior glenoid labrum compatible with 
labral tear as well (thin arrow).

magnetic resonance arthrography
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better sensitivity and specifi city than conventional MR 
imaging.2,3 The injected contrast material distends the 
labro-ligamentous complex and seeps into labral tears. 
This can be particularly helpful in patients who have 
shoulder instability or a previous dislocation. Athletes 
involved in overhand sports have a propensity for labral 
injury. For these reasons it has been suggested that young 
athletes undergoing shoulder MR imaging should be 
considered candidates for direct MR arthrography.4

Hip

As in the shoulder, a primary role of MR arthrography is 
in the evaluation of the labrum and labro-ligamentous 
complex—the fi bro-cartilaginous structure which helps 
provide stability of the joint.5 Labral tear can be a cause 
of persistent hip pain and disabling mechanical symptoms, 
and may ultimately lead to early osteoarthritis. Whereas 
conventional radiography, physical exam, and MR imaging 
can assess for pathology such as fracture, avascular necrosis, 
arthritis, and synovitis, they have not proven useful in 
evaluating labral tears. As in the shoulder, intra-articular 
contrast material can distend the joint capsule and extend 
into labral defects, outlining small labral tears [Fig. 1].6 

Knee

MR arthrography has a unique role in the evaluation of 
the knee.7 Conventional MR imaging has a very high 

sensitivity and specifi city for pathology of the meniscus, 
but in patients who have undergone previous repair of 
the meniscus, there is overlap between the appearance 
of a repaired meniscus and one that has sustained a 
recurrent tear. MR arthrography is therefore employed 
to look for contrast leaking into the substance of the 
meniscus as an indicator of recurrent tear.7,8 In addition, 
the evaluation of joint bodies is particularly important 
in the knee because the joint is so large and so often has 
osteoarthritis. Intra-articular contrast makes it much 
easier to outline cartilage defects and loose bodies. 

Elbow

For the elbow, MR arthrography can aid in evaluating 
osteochondral lesions, joint bodies, and ligament tears. In 
particular, MR arthrography aids in the evaluation of the 
ulnar collateral ligament in athletes with pitching-related 
injuries. With the increase in participation in high level sports 
programs, such as year-round baseball/softball, these injuries 
are becoming more commonplace. Intra-articular contrast 
is useful in evaluating the ligaments which provide stability 
during the valgus stress of overhand throwing, and is critical 
in the assessment of partial thickness tears [Fig. 4].9

Wrist

In the wrist, traditional arthrography and now MR 
arthrography have been utilized to detect the extension 

Figure 4. 19 y/o pitcher with ulnar sided pain. T1 weighted image 
demonstrates contrast undercutting the distal aspect of the ulnar 
collateral ligament (arrow) which can be seen in partial thickness tears.

Figure 5. 20 y/o woman with ulnar sided wrist pain. T1 weighted 
image demonstrates extravasation of contrast into the distal 
radioulnar joint (arrow) indicative of a communicating tear of the the 
triangular fi brocartilage.

magnetic resonance arthrography
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of contrast through communicating tears of the trian-
gular fi brocartilage and intrinsic wrist ligaments [Fig. 5]. 
Unlike traditional arthrography, MR arthrography also 
can accurately assess fractures and avascular necrosis, and 
can delineate tendinosis or tendon tears.10,11,12

CONCLUSION

In conclusion, MR arthrography is a specialized MR 
technique that can expand the utility of conventional 

MR imaging and improve sensitivity and specifi city for 
diagnosing many different joint disorders. It has a spe-
cifi c role in the shoulder, hip, knee, elbow and wrist. A 
downside is that it necessarily converts a noninvasive 
procedure—conventional MR imaging, to a minimally-
invasive one, and usually also requires fl uoroscopic guid-
ance which can increase cost. Nonetheless, the added 
information that MR arthrography can provide often is 
critical, particularly in the young athlete.
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