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Summary 

 
Arthrography is seldom used in small animal orthopaedics but is an interesting and 

simple technique readily available to most veterinarians. Although probably not as accurate 
as the newer imaging techniques (arthroscopy, MRI, and ultrasound), it provides information 
on intraarticular structures not seen on survey radiographs. 
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Arthrography represents the procedure for studying the articulation after 

injecting a liquid contrast agent based on iodine intraarticularly – positive contrast, 
gas (sterile air, CO2) – negative contrast arthrography, pneumarthrography or both 
- double contrast arthrography (5, 14, and16). 

Radiographs with added contrast medium enhance visualization of 
important intraarticular structures, such as the articular cartilage (1, 8, and 17), the 
synovial surface outline (1, 8, 13, 17), and biceps tendon (4, 17). 

Contrast radiography has been most useful in the evaluation of the canine 
shoulder joint for evidence of OCD (1, 4, and 8).  

In cases where bicipital tenosynovitis or injury to the biceps tendon is suspected 
following clinical examination, ultrasonography can be used to assess the biceps tendon 
of origin (noting any areas of mineralisation, edema or tears) and the surrounding tendon 
sheath (checking for distension) before a more invasive arthrogram is performed. The 
two techniques are complementary, but the major advantages of ultrasound examination 
are that it is less invasive and can be performed without the need for chemical restraint in 
a cooperative patient (4). When compared with sonography, arthrography was 
considered a more sensitive method of identifying abnormalities in the bicipital tendon 
and intertubercular groove of the humerus (17). 

Other application include evaluation of capsular trauma (1, 8, and 13), 
synovial hypertrophy (1, 13), and identification of radiolucent-joint mice (1). 

Simple contrast arthrography, using negative contrast media, is a superior 
method for diagnosis of osteo-cartilaginous fragments from articular cavity (6, 8). 

Double contrast arthrography was used in dog only as diagnosis technique 
for stifle joint diseases (5). 

General anesthesia and aseptic preparation of the injection site are 
mandatory (4). A sample of synovial fluid should therefore be obtained from the 
area of interest before administering any contrast agent (4, 9). 
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A diluted mixture of an isotonic positive-contrast medium such as iohexol is 
recommended for positive-contrast studies, the concentration being reduced to 
100mg/ml of iodine by the addition of sterile diluent (1). 

The use of non-ionic compounds causes less synovitis than ionic 
compounds (12, 15). 

For average-sized dogs, a volum of 2 to 4 ml is injected into the shoulder joint. This 
dose can be varied for studies that evaluate the bicipital tendon, in which the objective is to fill 
the bicipital tendon sheath; 0,4 ml/kg body weight can be used for this application. For elbow 
arthrography in dogs, the optimal volume was 2 ml in one report. (1). 

Once the full dose of contrast has been injected, manipulate the joint to 
spread the contrast medium evenly throughout all the different areas (4). 

Exposures have to be made within 5 minutes post-injection because of the 
rapid absorption of the contrast medium by the synovial membrane (17). 

If a lesion is seen or suspected in the region of the intertubercular groove, 
or bicipital tendon or its sheath, a cranioproximal-craniodistal oblique view should 
also be taken. Positional radiography can be useful, although the appearance of 
the different structures is not standard, which can make assessment difficult: 

- a mediolateral flexed or extended radiograph concentrates the contrast 
medium in the region of the caudal pouch or the bicipital tendon sheath, 
respectively, allowing their complete assessment. The bicipital tendon of origin, 
however, will be narrower on the flexed mediolateral projection but wider on the 
extended one, and so these views should only be used when checking for filling 
defects or to evaluate distension of the bicipital tendon sheath, as they can be 
misleading if they are used to evaluate the diameter of the tendon itself; 

- rotational views can be useful for evaluating the cartilage and 
subchondral bone of the medial aspect of the humeral head in those cases where 
an OCD lesion is suspected, but was not seen on the neutral and rotated plain 
mediolateral radiographs (4). 

By using double contrast arthrography in dog, because of the smaller 
dimensions of the joint comparing to human, air bullas formation is inevitable not 
allowing a correct evaluation of the articular surfaces (10). 

 
Interpretation 

  
Arthrographic findings associated with osteochondritis dissecans (OCD) in 

the humeral head include: 
- subchondral and articular defects, some of which are not visible on survey 

radiographs (4, 17). The arthrogram has the capablity of showing the size of the defect in the 
cartilage, and the degree to which the bone and cartilage defects have healed (7). 

- the presence of a focal area of thick articular cartilage over a subchondral 
bone defect (4). Contrast arthrography allows evaluation of the integrity of the 
cartilage overlying a defect in the subchondral bone. The presence of intact 
thickened cartilage over the subchondral bone defect is a favorable prognostic 
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sign. If, however, contrast medium dissects under the thickened cartilage overlying 
a subchondral bone defect (substantiating the presence of a cartilage flap), there is 
a 50% chance that arthrotomy will be required to remove the flap (9). 

- the presence of a cartilage flap, highlighted by a thin line of contrast between 
the flap and the subchondral bone defect (4). Contrast arthrography again is necessary to 
identify a detached flap radiographically unless the flap has mineralized (4). 

- the presence of joint mice, seen as filling defects (4) 
Osteochondral fractures lend themselves to be demonstrated on an 

arthrogram, because the subchondral defect in bone and articular cartilage will fill 
with contrast media. Contrast imbition and thinning of the affected cartilage on the 
condylar surface can be seen, and separate fragments may be observed within the 
joint space in condylar articular cartilage degeneration (8). 

Arthrography can be used to visualise joint mice and can also help in the diagnosis 
of bicipital tendon problems (4, 17). Typical radiographic changes seen in cases of bicipital 
tenosynovitis are poor relative distension and irregularity of the bicipital tendon sheath (due to 
synovial proliferation and adhesions) together with an irregular appearance of the biceps 
tendon itself associated with fibrosis and scarring. In some cases of focal tendon tearing, poor 
outlining of the tendon can be seen in the area of the lesion (4). 

Synovial proliferation may, be demonstrated as a thick, irregular synovial 
outline or as a small filling defect within the joint capsule. 

Chronic medial collateral ligaments (MCL) tears may be detected by 
calcification adjacent to the medial femoral condyle (3). Arthrography is not of 
significant importance in detecting MCL tears. Arthrographic demonstration of leakage 
of dye in an assessment of degree of laxity is not of significant value, but in complete 
MCL tears, contrast leakage will be presented in the vicinity of the ligament (8). 

The diagnosis anterior cruciate ligament (ACL) ruptures tears is highly 
accurate with single contrast arthrography, but differentiation between torn and 
attenuated ligament is not very accurate (13). The accuracy rate obtained in the 
possibility of ACL disruption was only 17 % (2). Ninety percent of accuracy rate 
was obtainable in differentiating a normal and intact ligament from injured one with 
double contrast arthrography. Since the synovial sleeve around the ligament is not 
completely disrupted, giving the appearance of an intact ligament has always been 
explained to be the main reason for the low accuracy rate in the diagnosis of ACL 
injuries. In addition to this, hematoma formation around the ligament tear creates 
difficulties in the diagnosis of ACL injuries (2). 

Cysts of the menisci are more common on the lateral meniscus (8, 11). 
Approximately 75 % of cysts occur in the posterior third where peripheral 
separation of the horn of the lateral meniscus occurs (11). This is also seen in the 
middle portion of the lateral meniscus (8). Cysts of the menisci are not common (3) 
and the diagnoses of these cysts are very rare findings during arthrography. 
Although the appearance of cysts up to 20 % was encountered during 
menisectomy, their small size and lack of communication with the synovial cavity 
make the diagnosis difficult (3). 
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Difficulties in detecting the lateral meniscal tears were atributed to the popliteal 
bursa, of which, the diagnosis is made by the establishment of opacification (3, 8). 

 
Potential pitfalls 

 
Spillage of contrast over the skin or cassette should be avoided (4). 
Poor contrast filling of the joint space and all the structures being evaluated 

may result from either insufficient contrast volume or extracapsular extravasation. 
This leads to poor distension of the joint pouches and bicipital tendon sheath and 
poor delineation of the articular cartilage surface, making assessment difficult. In 
addition, all the articular structures should be distended to a similar degree; some 
cases of bicipital tenosynovitis show poor distension of the bicipital tendon sheath 
when compared with the degree of filling of the caudal joint pouch, due to the 
presence of scarring tissue and adhesions between the tendon and the sheath. 
Poor filling could easily mimic this appearance (4). 

Excessive contrast can obscure small lesions and cause extracapsular 
extravasation, which can render the study non-diagnostic if large volumes of 
contrast leave the joint capsule (4). 

If the contrast medium is too opaque (i.e., not diluted), small lesions can be 
missed (1, 4).When iodine concentrations greater that 100mg/ml are used, the 
opaque contrast medium may camouflage underlying articular structure, rendering 
them invisible (1). 

Arthrography can be an insensitive technique for detecting small or mild 
lesions, both in cases of OCD and bicipital tenosynovitis (4). 
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