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Key points 

 Uses and limitations of each diagnostic technique 
 Artifact diagnosis and how to limit them 
 Cases to affirm the use of each technology 

 
Advanced diagnostic imaging of the extremities is extremely useful in veterinary medicine. It 

has been extensively used in human medicine for decades for the diagnosis of many orthopedic, 
neurologic and soft tissue injuries. These techniques are becoming more common place in 
veterinary medicine within the last decades. 

The advanced techniques that we commonly refer to in diagnostic imaging are magnetic 
resonance imaging (MRI), computed tomography (CT), nuclear medicine or scintigraphy (NM) 
and ultrasound (US). The use of ultrasound in musculoskeletal imaging in veterinary medicine is 
becoming more common practice, as well as in human medicine. Ultrasound is more commonly 
used in human medicine outside of the United States as MRI and CT are less readily available. 
The terminology for each of the techniques is slightly different: attenuation (CT), intensity 
(MRI), radiopharmaceutical uptake or intensity (NM) and echogenicity (US). Abnormalities are 
said to be more (hyper) or less (hypo) than a specific anatomic structure within the area of 
interest. For example, an acutely injured muscle on MRI may be hyperintense to the surrounding 
muscles, while on ultrasound the same lesion may be hypoechoic. 

It is important to acquire survey films prior to pursuing any advantaged technology. It is also 
important to have an anatomic reference and to evaluate the structures for symmetry.  

There are advantages and disadvantages of each of the advanced techniques. The advantages 
of CT would include great for bone imaging, good soft tissue imaging, availability and cost. MRI 
is excellent for neurologic imaging and soft tissue injuries. Both CT and MRI are both excellent 
anatomic cross sectional imaging techniques and are becoming more commonly available in 
veterinary medicine beyond academic institutions and large specialty practices. MRI scans can 
be selected to acquire data within multiple planes, so scanning in sagittal, dorsal or axial planes 
can be performed. CT scans can be reformatted into multiple scan planes as well. Nuclear 
medicine is good for physiologic imaging, while poor for anatomic imaging, but may be able to 
detect an area of injury prior to seeing abnormalities on other diagnostic imaging techniques. 
Ultrasound is widely available in veterinary medicine for abdominal and thoracic studies, but 
less commonly used in orthopedic disease. It has advantages of cost, ease of use and ease of 
repeatable studies. The disadvantages are that the ultrasound beam cannot penetrate bone, 
therefore may not be able to see deep into a joint as well as the capabilities and skill of the 
ultrasonographer.  

Imaging of the soft tissues and joints can be performed with any of these techniques for 
multiple types of injuries: degenerative, traumatic, congenital or neurologic. The contralateral 
limb can be used as a reference if the disease is unilateral or if the area of interest is not 
commonly imaged within the practice.  This is a major advantage in orthopedic imaging.  One 
big area to be concerned with and to try to avoid is artifact formation.  With each of these 
technologies artifacts from image acquisition can be placed within the image produced.  It is 
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important to be able to determine artifacts from abnormality and how to avoid creating them in 
the first place, if at all possible. 

Multiple cases will be used to learn about artifacts, how to avoid them, injuries (acute vs. 
chronic) and how to assess the healing process in orthopedic disease with these techniques.  
Many of the cases will also have follow up imaging with surgical techniques for further 
verification.    
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