
What is Laminitis?
Laminitis is a painful and crippling disease of the feet in horses which can 
shorten the horses’ working lives and can lead to euthanization14. The word 
laminitis itself denotes “inflammation of the lamellae” within the hoof 8 and 
often permanently weakens the laminae and interferes with the wall/bone 
bond. It results from the disruption of blood flow to the sensitive and 
insensitive laminae located between the hoof wall and the coffin bone. In 
severe cases, the bone and the hoof wall can separate, the coffin bone 
becomes unsecured within the hoof and has the ability to rotate within the 
foot, be displaced downward and penetrate into the sole. Laminitis can affect 
one or all feet, but it is most often seen in the front feet concurrently.

Causes of Laminitis 
Laminitis is a systemic disease that develops because of several predisposing 
causes5:

Gastrointestinal Management & Metabolic Disturbances - The most common 
site of initial pathology of laminitis occurs in the gastrointestinal tract13. 
According to a survey conducted in 2000 by USDA, NAHMS, 53% of laminitis 
cases are caused due to dietary factors and could be prevented through 
correct nutritional management7,6.  Abrupt changes in diet, grain based 
carbohydrate overload, pasture-induced carbohydrate and ingestion of lush 
pasture, exhaustion, diarrhea, colic, inflammation and contact/exposure to 
black walnut shavings5,13 are all factors that contribute to laminitis. In turn, 
overconsumption of non-structural carbohydrates (NSC) such as high sugars 
or high starch feed, may lead to insulin resistance which is known to occur as 
a consequence of obesity, equine metabolic syndrome, gastrointestinal 
disease, uterine infection or systemic disease8. Laminitis can also be caused 
by insulin resistance and pituitary dysfunction, and by Cushing’s disease, as 
horses tend to become easily obese and may have abnormal fat deposits in 
the neck, shoulders, loin and around the tail head8. Although not proven 
scientifically, the administration of corticosteroids, when coupled with another 
factor(s) such as the concurrent administration of other medications, being 
overweight, unfitness, change in diet or environment and the stress of travel, 
has the potential to induce laminitis13.

Traumatic Events - Naturally, a horse’s hoof is designed to expand and 
contract as the horse moves. This creates an auxiliary blood pump within the 
hoof to aid in circulation to the lower extremities. Thus when an inflexible 
metal shoe is attached to the hoof, the hoof can no longer work as designed 
and blood flow is inhibited. Poor trimming, shoe selection or inappropriate 
shoe attachments are well known causes of lameness16. Direct trauma such 
as excessive concussion on a hard surface, subsolar bruising and bearing 
excessive weight on one foot following injury to the contralateral limb13 can 
lead to vascular disruptions in the foot and onset of laminitis. 

Anatomical Structure & Function with Relevance to Laminitis
When considering laminitis, the attachment of the coffin bone to the hoof and 
the blood supply to the foot are important structures to understand. The coffin 
bone is the primary bone within the horses’ foot and the last bone at the end 
of the leg22. It gives the foot its shape, rigidity and sturdiness to support the 
weight of the horse. This is made possible by two sets of about 600 tiny, 
leaf-like tissues within each foot called laminae. The outer (epidermal) 
laminae protrude inward from the inside of the hoof and interlock with the 
inner (dermal) laminae, which are attached to the coffin bone9. The interface 
between epidermal and dermal laminae is called the basement membrane, 
which contains the biological "glue" that joins the two structures. The coffin 
bone is attached to the sole by a vascular connective tissue called 
periosteum. The digital extensor tendon attaches to the top of its dorsal 
surface and the deep digital flexor tendon attaches to the top of its 
plantar/palmar surface allowing extension or flexion of the foot respectively as 
the horse moves4. 

The development of laminitis has been suggested to be a consequence of 
reduced blood flow due to shunting and compression of circulation elicited by 
chemical mediators of inflammation8. In the acute to moderate stages of 
laminitis, signs include increased digital pulse pressure, warm hooves, a pain 
response in the sole dorsal to the apex of the frog, the characteristic laminitic 
stance and lameness13. The acute phase merges into the chronic phase when 
there are clinical and radiographic signs of rotation and displacement of the 
solar surface of the distal phalanx (P3). The separation of the laminae that 
results in rotation explains the instability of P3 and the pressure on the solar 
corium beneath the P3 is the source of chronic pain13. 

Treatment Options
There is no single treatment for laminitis as each case must be customized to 
the severity of the issue, however, no matter how severe each case may be, a 
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veterinarian should be called immediately to attend to the horse1,3,14. 
Veterinarians typically diagnose laminitis based on a horse’s display of 
lameness, the characteristics of the laminitic stance and to determine the 
severity of the lameness by serial foot radiographs14. They will proceed to 
minimizing mechanical trauma to the weakened laminae, provide pain relief, 
and treat the primary cause of the laminitis14. Specifically, in acute cases, 
laminitis begins with the onset of clinical foot pain and lameness. These cases 
should be confined to a stall and observed13, soft sole padding is often used to 
support the frog/coffin bone, and heels may be elevated to reduce the pull of 
the deep digital flexor tendon and minimizing mechanical trauma within the 
foot via trimming/shoeing is the cornerstone of treatment and ongoing 
management14 . 

The severity of the lameness relates to the severity and extent of the damage 
to the laminae. Treatment at this stage is strictly mechanical as medical 
therapy, other than analgesia, is of limited value13. To control pain, 
non-steroidal anti-inflammatory drugs (NSAIDs) such as flunixin meglumine 
(Banamine) or phenylbutazone (Bute) are often given. Other drugs that have 
been used in laminitic horses; dimethylsulfoxide (DMSO), acepromazine, 
topical nitroglycerin, and pentoxifylline9,14. The traditional approach to treating 
laminitis involves adjusting the horse’s diet, limiting movement in a stall, 
provide soft, deep bedding9, alleviating pain, cold therapy (Cryotherapy)9,10 
and adding pads to his shoes for support and comfort. New and alternative 
treatments for laminitis, such as barefoot trims, exercise, supplements, and 
acupuncture, are proving surprisingly effective10.

Relationship Between Use & Management of the Horse with 
Laminitis
Typically, laminitis develops from metabolic disturbances related to rich diet 
and obesity. Obesity represents an important predisposing factor to Equine 
Metabolic Syndrome ( EMS) and the most important component of addressing 
this problem is developing a weight reduction program to lower body fat mass 
which includes lowering the amount of ration, lower energy concentrations 
diet, and exercise12. Insulin Resistance (IR) is known to occur as a 
consequence of obesity and equine metabolic syndrome. Persistent elevated 
concentrations of insulin in the circulation lead to muscle wasting and 
potentially leads to laminitis8. Laminitis may also occur as a mechanical 
complication of excess foot concussion or trauma8. Regular exercise on hard 
or irregular surfaces increases concussion on the hoof overstressing the deep 
flexor tendon and often causing the lameness that can lead to laminitis11 
predisposing horses to laminitis. Low, flat feet are less capable of diffusing 
impact stress, hard footing and unbalanced hooves could increase 
concussion to the hoof. Disciplines that undergo excessive concussions to the 
feet are jumping, eventing, steeplechase and distance riding. Irregular 
scheduled farrier care21, poor trimming, shoe selection or inappropriate shoe 
attachments can lead to laminitis16 as well as stress such as overworking unfit 
horses, prolonged travelling in hot (or cold) conditions, anthelmintic 
treatments (particularly double doses of pyrantel) or vaccination3. 

Management Techniques For Preventing Laminitis
Diet & Pasture Management - Horses should maintain an appropriate and 
balanced diet of high fibre and low sugar, starch and fructan content9. 
Unfortunately, horses have evolved on modern pastures with high 
concentrations of carbohydrate in excess of their dietary needs18 this is why 
grazing lush pasture is the single most common perceived cause (45%) of 
laminitis6. Avoid grazing horses when plant sugars are high, typically found in 
spring and fall as well as late morning and early to mid-afternoon hours. 
Grazing muzzles are key for those horses who over indulge on grasses during 
turnout, particularly ponies that are prone to weight gain1. Feeding top quality 
vitamins and minerals supplements as needed is known to prevent laminitis 
and storing or locking up concentrates so horses can’t get at them9 is advised.

Hoof Care & Exercise – In order to reduce the incidence of laminitis from 
occurring, provide regular and routine hoof care by a professional who caters 
to proper foot care, corrective trimming and/or shoeing14. Ensure horses’ feet 
are not over trimmed1 and in some cases, therapeutic shoeing might be 
required.  Exercise is an important method to reduce the risk of laminitis. 
Horses turned out and who are encouraged to move, stimulate normal blood 
circulation in the lower limbs, however, excessive exercise and time spent on 
hard surfaces should be avoided1. Those horses that undergo regular 
exercise routines have the ability to stay healthy, lose body fat and make it 
easier for the horse’s body to process sugar10. 
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