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MRI Diagnostics

MAGNETIC RESONANCE IMAGING (MRD is
an imaging technique that uses magnetic fields
to create various types of cross-sectional and
three-dimensional images. While commonly
used by physicians, MRI has only been used in
equine clinical cases for the past decade and
has come into widespread use just within the
past five years. This modality provides superior
soft tissue and bone detail, allows detection
of abnormalities in an earlier state of disease,
and is considered the gold standard in many
cases.

Magnetic field strength is measured in Tesla
(D). The strength of the magnetic field varies be-
tween types of magnets but is typically between
0.3 T and 1.5 T for most magnets currently in
routine equine clinical use. Increased magnetic
field strength means that examinations can be
obtained with higher resolution in a shorter
time. The strong magnetic field causes the mol-
ecules in the body to align slightly differently
than they do while under only the influence of
the earth’s magnetic field. This influence allows
us to manipulate the molecules using targeted
electromagnetic gradients and radiofrequency
pulses in various ways to gain more information
about the tissues.

A typical MRI examination produces hun-
dreds of individual images to be reviewed and
usually takes between one and two hours to
complete. Specific sequences are optimized to
highlight regions of inflammation, changes in
anatomical structure, or areas of chronic dam-
age.

Magnetic resonance imaging is often used
when other imaging modalities such as radiog-
raphy, ultrasonography, or nuclear scintigraphy
have failed to provide a specific diagnosis.
These failures may be due to the fact that
the changes are very subtle and cannot be
diagnosed using these methods. Since an MRI
examination can be time consuming and often
requires general anesthesia, it is extremely im-
portant for the area of interest to be identified
as specifically as possible, as it is not feasible
to examine an entire limb. In lameness cases,
a thorough lameness examination to localize
the problem is essential.

Magnetic resonance imaging is not without
limitations. Many systems require general anes-

thesia, and examinations can be expensive. The
design of current equipment restricts the size
of body regions that can be accommodated to
the bore of the magnet. These limits can vary
from the limbs distal to and including the car-
pus or tarsus and the head, to the level of the
second cervical vertebra in most adult horses,
to an entire foal (less than 500 Ibs). Images of
ponies are often limited to the feet, fetlocks,
and head due to their short legs.

Navicular disease has long been classified as
a group of clinical signs and typical responses
to diagnostic local anesthesia. Using MRI, navic-
ular cases actually are seen to have a diverse
group of problems including lesions of the deep
digital flexor tendon, inflammation or sclerosis
of the navicular bone, or inflammation of the
supporting ligaments of the navicular bone. The
optimal treatment for each of these problems
is not the same, so MRI allows therapy to be
tailored to the specific disease process.

Imaging of the brain is essentially impossible
without MRI or computed tomography. Since
the brain is a soft tissue structure encased in a
bony housing, ultrasound waves are unable to
penetrate the bone, and radiography is insensi-
tive to soft-tissue problems. By using MRI, we
have been able to find mass lesions, hemor-
rhage, infection, and inflammation in the brain
and make recommendations accordingly.

The upper airway is another region in which
MRI has enabled us to refine our diagnoses
prior to medical or surgical treatment. Masses
or fluid within the sinus cavities appear very
similar on radiographs, even if the disease
processes have different etiologies, treatments,
and prognoses. The ability to differentiate a
tooth root abscess from primary sinusitis, an
ethmoid hematoma, or a sinonasal cyst changes
the approach to the case and a more targeted
method can be used.

Magnetic resonance imaging is an exciting,
rapidly evolving sector of equine medicine.
As advances in technology and knowledge
continue, we will hopefully continue to refine
our diagnostic abilities.
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