LAMINITIS REHABILITATION: IF THE CORIUM IS HAPPY, THERE IS HOPE
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Once the inciting cause of laminitis is curtailed, the key to saving the horse is essentially

restoring blood uniform and complete blood flow to the corium (dermis) within the hoof

capsule. Laminitis induced laminar failure causes the corium to be compressed (solar and

coronary dermis) and stretched (laminar corium) between the distal phalanx and the rigid hoof capsule. The corium is essentially stuck between a rock and a hard place. This compression mechanically occludes or retards perfusion of the corium. Without perfusion, there is no hope for growing a new hoof capsule. If the corium is uniformly perfused (happy), there is hope.

Why did this horse founder?

When evaluating a new laminitis case it is imperative to discern, “what is the cause of the

laminitis?” Is the horse currently or has it ever been obese? If so, then the disease might be reversible if we are able to eliminate the adverse effect of excess insulin on the lamina and if we still have reasonable bone mass. The effects of hyperinsulinemia on laminar structure have been demonstrated.1  While some of the lesions were comparable to laminitis lesions induced by carbohydrate and oligofructose overload, the described basement membrane disruption was more localized to the tips of the secondary epidermal lamina and the lamina had elongated remarkably. De Laat et al. recently demonstrated that there was nearly an absence of metalloproteinase activity in insulin induced laminitis. 2  There is additional evidence unfolding of a mechanism other than enzymatic destruction of the basement membrane that is contributing to laminar failure associated with hyperinsulinemia. 3  Pollitt’s group has demonstrated that the metalloproteinase family does not appear to play a significant role in insulin-induced laminitis as they do in systemic inflammatory disease (SID) induced laminitis. This evidence of the basic pathophysiology for insulin induced laminitis being different from that of (SID) induced laminitis puts clinical observations in better perspective. There is likely to be less overall destruction of the corium in insulin-induced laminitis. Therefore insulin-induced laminitis is potential more easily reversed, (assuming the client helps you “turn down the insulin insult”).

If there is any evidence that a SID event (colic, acute grain overload, diarrhea, retained

placenta, pneumonia, pleuritis, vasculitis or high fever) may have occurred then the damage is potentially more severe. SID horses may have total destruction of the basement membrane.  The exact series of molecular and biochemical events leading to basement membrane failure has not been fully elucidated. At this time it is probably most accurate to continue referring to these inflammatory proteases, mediators and regulators as “laminitis trigger factors”. 4  Laminitis trigger factors associated with SID can produce total destruction of the basement membrane leading to complete failure of the lamina and possibly irreversible damage to the laminar integrity. Complete failure of the lamina means: the hoof capsule and P3 will move away from each other in the near future no matter what we do (especially if there is trailer ride in the horse’s future). Irreversible damage means: we might not be able to fix it no matter what we do. As P3 descends or rotates a gas shadow (black area) will often be present on the radiographs (of SID induced laminitis cases) between the laminar corium and the hoof wall and the sole will bulge. I rarely see this gas shadow form on insulin resistant (IR) induced laminitis cases. This is most likely because the same area has been slowly filled by elongated lamina

and lamellar wedge material in the IR horses as it is a more gradual disease process. The gas shadow along the dorsal hoof wall is an indication of an extremely unstable hoof.

Laminar corium damage secondary to SID can be equated to a thermal burn injury. Burns are categorized into 1st, 2nd and 3rd degree burns. Most of us have experienced 1st degree burns in the kitchen. While these burns are extremely painful and the epidermis may blister and slough, after a few weeks the tissue heals completely and there is no evidence of the burn. A second degree burn extends deep into the dermis. While with a 3rd degree burn, the entire dermis is destroyed and the tissue will never return to normal appearance. It helps with our understanding of the various degrees of laminar insult caused by SIRS if we use this analogy.  So we need to ask ourselves, “is there any chance this horse is a ‘burn victim’ due to the aftermath of SID”. If the answer is, “yes”, then we must explain to the client that there could be irreversible damage to the original support structure within the hoof. Predicting the level of laminar insult is important to direct therapy and formulate prognosis. At the present time we do not have a definitive method of predicting the degree of the injury to the lamina of horses with history of SIRS. The degree of perfusion disruption to the corium may be directly correlated to the extent of damage and should be assessed. Currently the most practical can do anywhere test for evaluating perfusion is the venogram. While there has not been a controlled study to correlate venogram findings with severity of laminar insult, those podiatrists who routinely assess laminitic horses with this method would agree that the venogram is a valuable tool in predicting the scale of insult and assessing the adequacy of current therapy.

MORAL: Get a good history, if SID may have occurred, a venogram is extremely helpful in

prognosis and case management.

What is the current status of hoof perfusion?

Regardless of what caused the failure of the suspensory apparatus, the lack of suspension of the bone within the hoof capsule allows the boney column to be pushed into the capsule as the horse bears weight and this compresses and stretches the dermis. Compression and stretching of the dermis occludes blood flow within the dermis and tissues cannot heal without blood flow. A favorite quote from Dr. Ric Redden is, “we must create a healing environment. As far as the hoof and P3 are concerned, re-establishing perfusion with blood is the key to “creating a healing environment” by providing needed nutrients and oxygen. While it would be everyone’s dream to have a “silver bullet” medication to do this, none such medication currently exists. In fact, it probably never will. Even if drugs can pharmacologically reverse the increased vascular resistance that occurs in the hours after experimental laminitis induction it would be quite impossible for any pharmacological agent to reverse the ongoing mechanical compression and stretching of the corium that exists in a standing horse once the suspensory apparatus has failed. Therefore, the first order of business in re-establishing perfusion in the naturally occurring disease is minimizing mechanical compression and stretching of the corium within the capsule. Available financial resources for treatment should be budgeted toward materials and professional assistance directed to improve hoof mechanics first. The corium will not even have the opportunity to heal; nor will systemically administered drugs have access to the injured corium as long as it is being crushed (coronary and solar corium) and stretched (laminar corium)—just as pushing on the horse’s mucous membranes (to assess capillary refill time) pushes blood out of tissue. Likewise, the laminitic horse’s body weight pushing against the inside of the hoof capsule prevents blood from flowing uniformly throughout the corium. Once improved mechanics have been applied, additional resources can then be directed toward possibly helpful drugs of questionable absorption and/or efficacy.

Identifying Corium Compression

There are two methods of assessing the hoof for corium compression, careful physical

examination and venogram. If the horse has been laminitic for less than 2 weeks then

venogram is best. If the horse has been laminitic for greater than 2 weeks, physical exam

findings can be quite indicative of corium compression vs. perfusion. Normal perfusion

generates new hoof growth which is exhibited on the external hoof capsule as a wide smooth band of new growth emerging from the coronary band. Coronary corium compression and associated decreased perfusion causes regions with retarded upper new growth which is exhibited as scaly and crusty hoof wall under the coronary band hairs with no evidence of new growth. (Lift the coronary band hair and examine the intersection closely, if it is scaly and crusty…equate this to suboptimal perfusion.) Coronary band palpation is also helpful. If there is evidence of a ledge at the top of the hoof capsule, then compression is likely to occur.

The venogram should be considered the roadmap to finding regions of compressed corium. Corium regions that do not fill with contrast on a properly performed venogram are at risk of necrosis unless the compression is stopped immediately. If uniform filling of the corium with contrast material is found, then there is hope to grow a new hoof capsule because uniform perfusion is present. If there are occluded regions that fail to fill with contrast, this must be addressed quickly or an unfavorable outcome due to corium necrosis will ensue.

Stopping the Corium Compression

If we consider the corium to be trapped between a rock and a hard place with the rock being P3 and the hard place being the hoof capsule then we can begin to decipher methods to stop the corium compression. The first line of defense is to minimize weight bearing in regions where we have evidence of coronary and solar corium compression. In regards to coronary corium compression the first management tool should be removal of ground reaction force (GRF) from the associated hoof wall at ground level. This is usually all that is necessary for horses with insulin induced laminitis and some horses with low scale SID associated laminitis.  There are many systems that are based around this mechanical concept of moving the GRF axially and away from the perimeter. They range from dubbing the toe, to reverse shoes, to rocker shoes, to clogs and beveled hoof trims. I personally prefer systems that do not employ rigid materials until uniform upper new growth from the coronary band has been established and is at least 1 inch wide from heel bulb to heel bulb. Solar corium compression can be managed by creating an air space under the solar rim of P3 while also lowering /realigning the solar plane of p3 as described in EQ 27. (The target solar plane will vary from horse to horse but should be less than 10 degrees if a favorable outcome is expected). The airspace is crucial with sole depth is less than 8 mm on the lateral radiograph or when the sole is cracked or bulging. If removal of GRF from the hoof wall and solar rim of P3 eliminates corium compression and elicits production of new hoof material (sole depth and uniform growth rings from the coronary band) then these mechanical alterations can be considered sufficient. If the venogram is not improving and/or sole depth and uniform upper new growth is not being established, then other higher level interventions that minimize compression should be employed. The higher level interventions may include; hoof grooving, partial hoof wall resection and deep flexor tenotomy with de-rotation shoeing. The effect of a deep digital flexor tenotomy along with de-rotation shoeing is re-establishment of a normal solar plane while simultaneously re-establishing perfusion along the dorsal hoof wall and under the solar rim of P3. Properly done, hoof grooves can be utilized to soften the hoof capsule sufficiently to minimize or eliminate corium compression. Improperly done hoof grooves could theoretically allow the hoof wall to bend inward and make the situation worse. If corium compression has been allowed to continue to the point of corium necrosis, then the skin will separate from the

hoof capsule in the necrotic region causing a “coronary band shear lesion”. Once compression has reached this severity then a partial resection of the associated hoof wall is the only method of re-establishing perfusion. A venogram can be utilized to monitor the effectiveness of these interventions. The philosophy should be…..do whatever is necessary to establish uniform perfusion of the corium if you expect a favorable outcome. If uniform perfusion cannot, has not or will not be re-established then there is NO HOPE for re-habilitating the horse and euthanasia is indicated. However, if the corium is happy, then there is hope to rehabilitate the horse.
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