Magnetic resonance imaging (MRI) is a method of imaging that can allow examination of both osseous and soft tissues with detailed anatomical resolution and also provides some physiological information.
MR images are produced through interactions between a strong magnet, a radiofrequency (RF) coil, magnetic field gradients, and powerful computing facilities. MR images are based on the spinning motion of MR active nuclei; nuclei with an odd number of protons. Hydrogen nuclei

are used in clinical MRI because they are abundant in the body and are particularly mobile in fat and water. When a horse or part of the horse is put into the magnet, the MR active nuclei align parallel or antiparallel to the static magnetic field. To produce an image, an RF wave at a specific frequency; dependent on the magnet field strength and the MR active nuclei selected, is applied at 90 degrees to the static magnetic field, B0. This gives energy to the hydrogen nuclei, which then spin faster and alter the net magnetization vector away from the static magnetic field.

When the RF wave terminates, energy is lost from the excited hydrogen nuclei, either to the surrounding environment (spin-lattice or T1 relaxation) or to adjacent nuclei (spin-spin or T2 relaxation), and the net magnetization vector returns to zero. This energy loss is detected by

the receiver as MR signal. The signal is then converted to a digital image using complex computer software. Each pixel within the matrix has a particular signal intensity, and the accumulated pixels make up the final image.
[image: image1.emf]

T1

Weighted images is extensive and classically includes fat, proteins, hemorrhage, melanin and gadolinium.
T2

Weighted sequences are used for evaluation of articular cartilages and joint ligaments because with relatively long T2*, articular cartilage becomes more hyperintense, while bones become dark on images because of susceptibility effects
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MRI is most useful when pain causing lameness has been localized to a region of the limb but where a definitive diagnosis has not been made with other diagnostic imaging techniques such as radiographs, CT, or ultrasound. If abnormalities have been identified, these may be insufficient to explain the degree of lameness or a more accurate prognosis may be required. In a horse with foot pain with a suspected penetrating injury MRI may be chosen instead of radiography.
The Hallmarq (Hallmarq Veterinary Imaging, Guildford, United Kingdom) 0.29-T MR system at the Animal Health Trust (Newmarket, United Kingdom) is used for MRI of horses under standing sedation. 





A sagittal T2 gradient echo magnetic resonance image of a carpus demonstrating osteophyte formation on the distal aspect of the radius and the proximal aspect of the radial carpal bone in the antebrachiocarpal joint indicated by the arrow. There is synovial effusion of the antebrachiocarpal and middle carpal joints with synovial proliferation on the dorsal aspect of the antebrachiocarpal joint.








