Identification of the chronic laminitic foot.

A horse that is suffering from acute laminitis for the first time, will initially not show evidence of the condition in its hoof form.  It is generally diagnosed by some or all of the following:

1. Lameness (generally more than one foot) – from “pottery” to won’t move.

2. Change of stance – front feet placed further forward.

3. Feeling a digital pulse.

4. Pain when pressure is applied to the sole in front of the frog.

5. Radiography – increased hoof to bone distance

If a horse has had laminitis previously, the foot may appear normal, if the feet have subsequently been trimmed correctly and the laminitic episode was relatively mild. 
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Far more commonly we are able to see the evidence of previous laminitis in the hoof.

Laminitis
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We know that many changes occur in the foot when laminitis develops but we still are unable to explain which of these are primarily involved and which occur secondarily.  We do know that the site of separation in all cases of laminitis occurs at the level of the basement membrane.  This is the thin fibrous layer to which the “horny laminae”, on the inside of the hoof, and the “sensitive laminae”, the tissue that lies between P3 and the hoof, are normally very firmly attached.  P3 is normally “suspended” between the hoof wall and the bone by these laminal bonds all around the foot, but in laminitis, these bonds are broken and the bone loses its support.  The severity of a laminitis episode is categorised by the clinical signs of pain shown by the horse and there is evidence that there is correlation between the pain exhibited and the amount of separation of the laminae. 

Elsewhere on the website I have debated the possible mechanisms and reasons why breakdown of the laminal bonds occur initially down the dorsal (front wall).  It is how people evaluate the significance of the weight of the horse to that of the pull of the deep flexor tendon to produce these changes that is the crux of the continuing debate.
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Rotation of P3.
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We need to be aware what happens to the bone in relation to the hoof when laminitis has occurred.  With the separation of the laminae in laminitis, the support of P3 is reduced, which results in P3 moving relative to the hoof.  Also, with the hoof wall no longer bound tightly to the bone, forces that are applied to it, particularly in movement, means that the hoof wall will move relative to the bone.  This is a differentiation that Dr Steve O’Grady has defined previously as “phalangeal rotation” (yellow line relative to the red line) and “capsular rotation”. (yellow line relative to the faint white line on the front of the hoof).
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Vets will often report that there is rotation of P3 and give a figure in degrees (i.e. 10( rotation) but this does not tell us whether they mean it is in relation to the hoof wall, the line of the pastern or they may sometimes even refer to the angle of the line of the solar edge to the ground.  Vets need to define what they mean by degrees of rotation – rotation in relation to what?  

Hoof wall Changes
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The hoof changes in capsular rotation are far more obvious, with changes seen in the front wall particularly.  In the non-laminitic hoof the dorsal hoof wall distorts when the foot is subjected to abnormal stresses, the stronger the hoof the further down the wall the flare will start.  The way that the feet of laminitics distort also depends on the wall strength, but also on the extent of damage to the laminae.  In all but the worst laminitics, the hoof will still start the new growth, from the coronet, parallel to P3, but because the laminae are either weakened or even separated, if the hoof is trimmed with a long toe, the wall will be pulled away and be distorted.  
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Except in “sinkers” when there is loss of support the whole way around the foot, separation occurs more in the front of the foot than at the heel.  Front feet (non-laminitic) are generally trimmed with some tilt to P3 (a slight solar angle).  The greater the tilt (the higher the heel), the greater force that passes down the front of P3.  With loss of laminar support, P3 will tend to rotate and drop in the foot.  If P3 drops, the extensor process will press onto the coronary papillae at the front of the foot.  This pressure will affect the circulation and the production of new horn growth will be slowed.  The result is that the horn at the heel will grow faster than at the toe, thus tilting the foot even more = more pressure on the coronary band, slower growth and even more tilt.  Very often, divergent “growth” rings can be seen in the hoof wall due to these different growth rates.
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I have suggested here that the rotation has been caused by the weight of the horse, but others say that it is the pull of the deep flexor tendon that plays a part.  This I have debated elsewhere, but I think the significance of the pull of the deep flexor tendon is greater when the horse walks.  The deep flexor muscle contracts before break-over, in order to flex the pastern to lift the foot off the ground.  If the toe is long enough to delay break-over, then P3 is pulled away from hoof wall which, without adequate support, causes distortion of the dorsal wall. 

In the vast majority of cases, the distortion of the hoof will be down the dorsal wall but, if the hoof has a medio-lateral imbalance, there can be uneven deformation between the two sides.  In this bad chronic case we can see how the lateral side has grown faster than the medial side, which has compressed and distorted
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 Sinkers
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In sinkers, the drop of P3 will be sufficient so that a ridge will appear around the top of the hoof that is evident on palpation.  In the section of this hoof (on the left), we can see how the extensor process of P3 has dropped and is pressing on the coronary band, pulling it down and leaving the ridge at the top of the hoof wall.  The second example (on the right) is of a foot that managed to regain support for P3 even though there had been a very severe laminitis about 4 weeks previously, there is new horn growth above the laminitic ridge. 
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Some say that they are able to feel a ridge in severe acute laminitis where P3 has dropped but I am not confident that I am able to do so, since it seems to depend on how the horse stands.  In a sinker, the ridge around the coronet is easily palpable. 

Hoof Wall Angle versus Pedal Bone (P3) Angle.

Nearly everyone will tell you that you need to X-ray the feet to identify where P3 is in the foot of the laminitic.  I certainly do not suggest that people don’t take radiographs of laminitic feet, but this section is about understanding what the feet tell us.  I have talked about Radiography under Laminitis / Shoeing & Farriery / Radiography. 

I believe that the hoof does tell us the position of P3 in the foot.  The important thing is to look at the line of the coronary band and to judge what angle this has to the ground.  Farriers are very good at identifying deviation of the front wall of the hoof.  

They know that, in most cases, the first inch of growth below the coronary band is the angle of the dorsal (front) surface of P3.  They also know that the break-over must be taken back to behind this line.  This is only part of the answer and, unfortunately, many leave high heels and thus still leave P3 tilted down toward the ground.  This foot has a very obvious deviation of the front wall, the lower section being 45( to the ground.  This may be acceptable in a non-laminitic pony, but the line of the coronet is very nearly parallel to the ground and the new horn growth below the coronet is about 70( to the ground.  

The Plastic Sheet

The line of the coronet (the hair-line from the heel to the hair-line at the toe) tells you how tilted P3 is.  The more parallel to the ground this line is, the more tilted is P3.  This line of the coronary band seems to remain constant relative to P3, even in laminitis.  

The other “constant” appears to be the angle that the coronet line has with the initial growth at the top of the dorsal wall.  This angle is around 105( (95( in the hind feet) and appears to be equally consistent in non-laminitic as well as laminitic horses and, because of this, is extremely useful for us to identify the angle of P3.  (See Veterinary Times article)  This is even in severe cases when the hoof wall does not even grow parallel to P3 and diverges just below the coronet.  This photograph is of the right fore of the same pony of the radiograph above, but taken about two months later. 


In this case on the left, there is an obvious deviation of the dorsal wall (blue arrow).  On closer inspection, or with the use of the plastic sheet, we can see that there is deviation of the wall higher up the hoof, from a later laminitic episode(red arrow).   

 Do try this out.  Draw the lines on a piece of clear plastic (as in the diagram above) and hold it up against all the photographs in this article and I think you will be extremely surprised 







