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Abstract: Laminitis is an extremely painful condition resulting in damage to the soft tissues 

anchoring the third phalanx to the hoof, which can result in life-threatening debilitation. Specific 

therapy is not available. The most important principles of therapy include aggressive nutri-

tional and medical management of primary disease processes, cryotherapy, anti-inflammatory 

therapy, pain management, and biomechanical support. This review focuses on the principles 

of evidenced-based therapies.
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Introduction
Acute laminitis is a severely debilitating, excruciatingly painful, and potentially 

career-ending and life-threatening disease of the epidermal (insensitive) and dermal 

(sensitive) laminae of the equine digit affecting adult horses and ponies of any breed 

or use. The acute phase is identified as the onset of clinical signs of pain, heat, and 

increased digital pulses. The acute phase continues until the distal phalanx displaces, 

marking the beginning of the chronic phase of the disease.1 There is a consensus among 

veterinarians that laminitis is most commonly associated with ingestion of nonstructural 

carbohydrates (NSCs) in pasture.2 Laminitis also commonly occurs in a wide range of 

diseases associated with sepsis and/or endoxemia (metritis, anterior uveitis, broncho-

pneumonia, pleuropneumonia, and numerous causes of gastrointestinal compromise 

including duodenitis/proximal jejunitis, enterocolitis, surgically managed colic, and 

grain overload), pituitary pars intermedia dysfunction, equine metabolic syndrome, 

and support limb overload in horses that have severe non-weight-bearing lameness.3 

Studies of the various etiologies of laminitis often group the predispositions listed 

here into three categories: inflammatory-inducing diseases associated with a systemic 

inflammatory response (sepsis, endotoxemia, and nonseptic conditions) and ingestion 

of rapidly hydrolyzable carbohydrates, endocrinopathies (pituitary pars intermedia 

dysfunction and equine metabolic syndrome), and excess weight bearing.2–4

Laminitis is frustrating for veterinarians because current knowledge and understand-

ing of the pathophysiology of the disease is incomplete, limiting efforts at prevention 

and treatment. It also causes profound emotional stress and economic loss to horse 

owners and trainers because of the agonizing pain experienced by affected horses. 

Therefore, a timely diagnosis, medical management, and biomechanical support 

of affected feet are of utmost importance in helping to minimize the effects of this 

devastating disease. Because specific therapies are not available to prevent or repair 
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laminar damage, the objective of this article is to review the 

principles of therapy and to discuss some of the more com-

monly employed treatments.

Clinical signs
Laminitis can affect a single foot, all four feet, the fore-

feet alone, or less commonly, the hind feet alone. The Obel 

laminitis grading system is useful to describe the severity 

of lameness.5 In Obel Grade 1 laminitis, horses alternately 

and incessantly lift their feet. Lameness is not evident at a 

walk but is evident at a trot as a short, stilted gait. Horses 

with Obel Grade 1 laminitis may exhibit transient periods 

of weight shifting, have slight increases in temperature at 

the coronary band, and have slight increases in digital pulse 

pressures. Horses that walk with a stilted gait but still allow a 

foot to be lifted are classified as Obel Grade 2. These horses 

will often have a head-bobbing lameness when walked in 

a tight circle in either direction. Horses with Obel Grade 3 

laminitis move reluctantly and vigorously resist lifting of 

their feet. The most severe classification is Obel Grade 4, in 

which horses refuse to move unless forced.

Many severely affected horses only rise for short periods 

of time and demonstrate a characteristic “saw horse” stance 

of rocking or shifting their weight onto their hind feet. This 

stance is commonly seen in horses with more severe pain in 

the forefeet than in the hind feet and is often accompanied 

by anxiety, muscle fasciculations, and reluctance to move. 

Horses with pain equally severe in all four feet may have a 

normal stance. Horses with the most severe cases of laminitis 

often develop poor body condition and pressure sores result-

ing from prolonged periods of recumbency.

Laminitis can often result in rotational or distal displace-

ment (sinking) of the third phalanx within the hoof capsule.6 

Mild cases may resolve without displacement; however, once 

displacement occurs, significant lameness often persists. 

This can occur at any time after the onset of lameness, 

ranging from hours to weeks. In most cases, several days 

are required for third phalanx displacement to occur. In 

peracute cases of laminitis, serum leakage and/or bleeding 

from the coronary band develop within hours to a few days 

after the onset of lameness, signaling widespread laminar 

separation. A dropped sole or palpation of a depression 

located at the level of the coronary band are clinical signs that 

indicate displacement of the third phalanx may be occurring. 

Lateromedial radiographs of the digit are used to determine 

whether rotational or distal displacement has occurred. Once 

displacement of the third phalanx has occurred, the horse is 

considered to be in the chronic stage of the disease.

Pathogenesis
The mechanisms involved in the pathogenesis of laminitis 

have not been completely elucidated and are most likely 

numerous and interrelated. Epithelial detachment resulting 

from inflammation and enzyme activation associated with 

sepsis and other disease processes, insulin resistance, vascu-

lar endothelial dysfunction, and excessive weight bearing are 

factors at the forefront of current investigations.

Pasture-associated laminitis clearly has a nutritional 

basis, but the exact mechanism or mechanisms that link 

the consumption of pasture forage to the development of 

laminar failure is not known. The ingestion of pasture forage 

may trigger laminitis by means of induction of digestive or 

metabolic disturbances. At certain times of the year, pas-

ture forage is rich in NSCs.2 Colonic fermentation of plant 

NSCs may cause gastrointestinal disturbances that can lead 

to laminitis.2 In addition, intake of feeds rich in NSCs may 

lead to hyperinsulinemia and insulin resistance in animals 

with metabolic syndrome. Experimental models leading to 

hindgut fermentation of carbohydrates and hyperinsulinemia 

both reliably induce laminitis.7,8

Laminitis associated with sepsis has been studied using 

two carbohydrate overload models involving administration 

of either cornstarch/wood flour or oligofructose.3 Leukocyte 

infiltration, endothelial activation, and increased messenger 

RNA concentration of pro-inflammatory cytokines and 

cyclooxygenase (COX)-2 expression have been documented 

in experimental models of equine sepsis and gastrointestinal 

disease.3 Although the exact trigger mechanisms leading to 

laminitis in these events are unknown, extracellular matrix 

injury resulting from proteases and dysregulation of epithelial 

adhesion molecules culminate in laminar failure.3 Alterations 

in laminar hemodynamics, including alterations in blood flow 

and increased venous resistance favoring edema formation, 

have been documented but may not be the primary events 

leading to laminar failure.9

Medical therapy in acute laminitis
Treatment of acute laminitis remains empiric and is often 

based on the experience and preference of the clinician. One 

should always consider acute laminitis a medical emergency 

and should institute treatment immediately after clinical signs 

develop or, preferably, before the onset of clinical signs. The 

goals of treatment are to eliminate or minimize any predispos-

ing factors, reduce pain, reduce or prevent the magnitude of 

permanent laminar damage, and prevent displacement of the 

third phalanx within the hoof capsule (Table 1). Although 

considerable controversy exists regarding the treatment of 
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laminitis resulting from the lack of complete understanding 

of its pathophysiology, the cornerstones of treatment are still 

directed at different components of the known pathophysi-

ologic processes.

Effective treatment/prevention requires aggressive and 

appropriate therapeutic measures aimed at resolution of the 

primary disease process when possible. To institute preven-

tive treatment for laminitis, one must first identify those 

horses at risk. Many of the primary diseases thought to pre-

dispose horses to the development of laminitis are associated 

with circulating endotoxin. Therefore, a common preventive 

measure is combating the effects of endotoxemia and sepsis 

effectively by decreasing the severity of the primary illness.10 

Recommended treatments include, but are not limited to, 

administration of mineral oil (if the horse engorged on grain), 

intravenous fluids, parenteral antibiotics when bacterial 

infection is documented, nonsteroidal anti-inflammatory 

drugs (NSAIDs), polymyxin-B, and hyperimmune serum 

or plasma. Similarly, effective preventive management of 

horses with laminitis-associated pituitary pars intermedia 

dysfunction involves restoration of pars intermedia function 

with pergolide. Management of laminitis associated with 

equine metabolic syndrome and pasture-associated laminitis 

involves weight control by restriction of carbohydrate intake. 

Variable efficacy has been seen in horses with the use of 

medications that improve insulin sensitivity in people.

Continuous application of cryotherapy (maintaining hoof 

wall surface temperature at 5°C–7°C) to the distal aspect of 

limbs for 48 hours prevents lameness, improves epidermal 

laminar histologic scores, reduces expression of messenger 

RNA for matrix metalloproteinase 2 (MMP-2), and reduces 

lamellar inflammatory signaling in horses with carbohydrate 

overload-induced laminitis.11–17 In the only clinical study 

of cryotherapy for laminitis prophylaxis, Kullman et  al 

found that horses with colitis were ten times less likely to 

develop laminitis when the limbs were cooled continuously 

for 48 hours or more.18 This treatment is generally well 

tolerated by horses; however, it requires intensive manage-

ment, replacing ice every 1–2 hours to have a constant ice 

slurry capable of keeping the hoof wall surface temperature 

below 10°C, as recommended.17 Methods that incorporate 

the hoof, pastern, fetlock, and a portion of the cannon bone 

while still allowing some freedom of movement are needed 

for optimal hoof cooling. The most effective cooling methods 

are either 63 cm tall vinyl boots containing ice and water or a 

circulating refrigerated bath.12,14 Both of these systems restrict 

movement and necessitate constant monitoring of horses. As 

a result, these methods are not usually practical for the treat-

ment of laminitis in clinical practice. Five liter intravenous 

fluid bags are durable and of sufficient size to hold enough 

ice slurry to incorporate the hoof and pastern and keep hoof 

wall surface temperatures near 7°C–10°C.19 Gelpack cool-

ing products do not adequately cool the hoof.19 Even with 

improved techniques, cryotherapy is a labor-intensive treat-

ment most suited to a hospital setting.

Investigations have documented a marked inflammatory 

mediator response during the early stages of acute laminitis 

that may be at least partially responsible for injury to the 

laminar basilar epithelial cells. Inflammatory mediator-

induced injury leads to detachment of these cells from the 

underlying basement membrane and causes failure of the 

laminar attachments, resulting in displacement of the third 

phalanx.10 Therefore, anti-inflammatory medications are 

recommended to decrease inflammation and reduce laminar 

damage.3,10 Phenylbutazone appears to have the best anti-

inflammatory and analgesic effects of any of the NSAIDs 

commonly used in horses. One can administer a dose of 

2.2–4.4 mg/kg of phenylbutazone intravenously or by mouth 

every 12 hours. Alternatively, flunixin meglumine can be 

administered at 0.5–1.1 mg/kg intravenously or by mouth 

every 12 hours (Table 2). A dose of 0.25 mg/kg flunixin 

meglumine administered intravenously every 8 hours inter-

rupts eicosanoid production associated with endotoxemia and 

minimizes adverse effects. However, this low dosage does not 

provide analgesia. Firocoxib is available for use in horses but 

often does not provide sufficient analgesia for laminitis cases. 

Furthermore, COX-1 inhibition may provide greater efficacy 

than COX-2 inhibition by reducing platelet-activated release 

of inflammatory and vasoactive products.10 Dimethyl sulfox-

ide (DMSO) is an anti-inflammatory drug and weak scavenger 

of hydroxyl radicals. Because minimal oxygen free radical 

generation has been documented in either insulin resistance or 

sepsis, DMSO has a minimal effect on the clinical outcomes of 

laminitis in these cases. DMSO is sometimes administered for 

other anti-inflammatory effects at 0.1–1.0 g/kg intravenously, 

diluted in a polyionic fluid to a concentration of 10% every 

8–24 hours (Table 2). Some clinicians prefer to place DMSO 

topically on the coronary bands.

Table 1 Principles of acute laminitis therapy

1. � Nutritional and medical management of the primary disease process

2. � Cryotherapy achieving temperatures below 10°C continuously for at 
least 48 hours

3.  �Anti-inflammatory therapy for sepsis-related acute laminitis
4. � Pain control
5. � Biomechanical optimization
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blood glucose concentrations after diabetes induction in rats 

by improving insulin receptor sensitivity,31 thus making it 

a potential therapeutic agent for laminitis associated with 

metabolic disease.

Doxycycline has been approved for use as an MMP 

inhibitor in human patients. Extrapolation from this has 

led to the use of doxycycline in the treatment of equine 

laminitis to inhibit MMP-mediated destruction of laminar 

connections. In contrast, results of a recent study of horses 

with experimental endotoxemia revealed that although 

doxycycline is a potent inhibitor of constitutive MMP-2, it 

is a weak inhibitor of inflammation-associated MMP-9 in 

horses.28 As a result of alterations of microbial flora after 

oral administration, doxycycline may be contraindicated in 

some cases of alimentary-associated laminitis.

Horses with acute laminitis are predisposed to developing 

significant laminar edema, which can further compromise 

endothelial attachments and lead to laminar damage.32 This 

is a result of both the normal anatomy of the lamina and hoof 

and the microvascular alterations that develop with the onset 

of laminitis. Support of plasma oncotic pressure by supple-

mentation with plasma or another colloidal solution, such as 

hydroxyethyl starch, can improve transcapillary pressures. 

In addition, one should take care when administering intra-

venous fluid therapy to horses with acute laminitis or those 

predisposed to its development, as excessive intravascular 

volume caused by overzealous fluid administration could 

perpetuate development of laminar edema in horses with 

abnormal digital hemodynamics. Limb edema can be treated 

with hydrotherapy and support wraps. Medications used to 

improve digital blood flow (acepromazine, glyceryl trinitrate, 

and isoxsuprine hydrochloride) do not appear to improve the 

clinical outcomes of horses with laminitis.

Stem cell therapy is being used by some practitioners 

for the treatment of laminitis.33 It is important to clarify 

that there have been no studies performed to evaluate the 

safety or efficacy of stem cells for the treatment of laminitis. 

Although stem cell administration may decrease the inflam-

matory response, the potential exists for the opposite effect 

to occur without tested therapeutic regimes. Despite the 

lack of published guidelines for its use in clinical cases, an 

empiric regime currently in use involves regional limb perfu-

sion of stem cells via the lateral digital vein at the level of 

the sesamoid bones. Stem cells are administered once, early 

in the acute episode, and again 14 days later. As there are 

currently no published data to evaluate the effectiveness of 

stem cells for laminitis, proper administration techniques, 

cell types, and cell numbers have not yet been evaluated. 

Table 2 Medications often used in equine acute laminitis

Medication Dosage

Cyclooxygenase inhibitors
  Phenylbutazone 2.2–4.4 mg/kg IV or PO every 12 hours
  Flunixin meglumine 0.5 –1.1 mg/kg IV or PO every 12 hours
  Firocoxib 0.1 mg/kg PO every 24 hours
Other anti-inflammatory drugs
  Dimethyl sulfoxide 0.1–1.0 g/kg diluted to 10%  

solution IV every 8–24 hours
  Pentoxifylline 8.5–10 mg/kg IV or PO  

every 12 hours
Pain control (supplements to cyclooxygenase inhibitors)
  Lidocaine 1.3 mg/kg IV bolus, followed by 3.0 mg/kg/hour 

continuous rate infusion IV
  Butorphanol 0.01–0.05 mg/kg three to six times daily IV, 

or 0.04–0.1 mg/kg three to six times daily 
intramuscularly

Combination continuous rate infusion
  Lidocaine 1.3 mg/kg IV bolus, followed by  

3.0 mg/kg/hour
  Ketamine 0.4–1.2 mg/kg/hour
  Butorphanol 18 μg/kg body weight, then 10–23 μg/kg body 

weight/hour
Neuropathic pain modulation
  Gabapentin 20 mg/kg PO every 12 hours

Abbreviations: IV, intravenously; PO, orally.

Phosphodiesterase inhibitors regulate MMP expression 

by increasing intracellular adenosine 3′,5′-cyclic monophos-

phate concentrations that disrupt phosphorylation pathways 

and prevent gene transcription.20 Pentoxifylline is a methyl

xanthine phosphodiesterase inhibitor with anti-inflammatory 

effects and immune regulatory properties.21 Pentoxifylline 

also improves blood flow in people through actions on the 

red blood cell membrane22 and improves red blood cell 

deformability in horses, with variable effects on blood 

flow.23–25 Numerous in vivo and in vitro studies performed 

in horses document the drug’s anti-inflammatory activi-

ties.26,27 As a phosphodiesterase inhibitor, pentoxifylline can 

affect the systemic inflammatory response through multiple 

pathways20 and was recently shown to be an effective MMP 

inhibitor in horses.28 Pentoxifylline (8.5 mg/kg intravenously 

every 12 hours) had the most potent inhibitory effects on 

pro-MMP-9 and modest inhibitory effects on pro-MMP-2 

production when compared with oxytetracycline, flunixin 

meglumine, and doxycycline in horses with experimentally 

induced endotoxemia.28 Pentoxifylline (8.5 mg/kg intrave-

nously every 12 hours) also reduced the severity of lameness 

in horses with laminitis induced by cornstarch overload.29 

However, the mechanism by which pentoxifylline improved 

lameness in this model is uncertain, as MMPs may not play 

an active role in developmental laminitis.30 There is also 

substantial evidence suggesting that pentoxifylline reduces 
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Another drawback with this treatment is the delay between 

harvesting the bone marrow or fat and culturing sufficient 

numbers of stem cells for injection.

Pain control in laminitis
As previously stated, NSAIDs are the most commonly used 

analgesics in horses with laminitis. Phenylbutazone is the 

most efficacious drug for controlling orthopedic pain in 

horses and the most common analgesic therapy for laminitis. 

Flunixin meglumine is often used in horses with concurrent 

gastrointestinal disease, septic metritis, and so on, as it is 

a more potent visceral analgesic and is slightly less toxic 

than phenylbutazone. Concurrent administration of flunixin 

meglumine with phenylbutazone may increase the likelihood 

of toxicity and often does not provide superior analgesia 

to that of phenylbutazone alone.34 Similarly, increasing 

dosages do not provide superior analgesia. More selective 

COX-2 inhibitors, firocoxib and meloxicam, provide good 

analgesia in lameness models but appear to be less effective 

in pain control for horses with laminitis. These analgesics 

may also be less effective in reducing mediator release from 

activated platelets.10

Additional medications have been sought when the pain 

management provided by NSAIDs alone is inadequate. An 

intravenous continuous rate infusion of lidocaine (1.3 mg/kg 

bolus followed by 3.0 mg/kg/hour) has been used extensively 

in hospitalized horses undergoing exploratory celiotomy 

to control pain and ileus in the postoperative period.35,36 

Lidocaine has been used less extensively to supplement 

analgesia provided by NSAIDs in cases of laminitis; 

therefore, the efficacy is unknown. Butorphanol can also be 

administered intravenously (0.01–0.05 mg/kg three to six 

times daily) or intramuscularly (0.04–0.1 mg/kg three to six 

times daily) to supplement analgesia provided by NSAIDs 

and/or lidocaine.

Horses in severe pain can exhibit distress that may be 

perceived as anxiety and hypersensitization. Multimodal 

analgesic therapy has been advocated in these situations, 

requiring hospitalization for intravenous continuous rate 

infusion of analgesics.34 Combination continuous rate infu-

sion of lidocaine (1.3 mg/kg bolus followed by 3.0 mg/kg/

hour), ketamine (0.4–1.2 mg/kg/hour), and butorphanol 

(18 µg/kg body weight, then 10–23 µg/kg body weight/

hour) are commonly used in this situation. Ketamine is used 

in this application in subanesthetic doses to reduce central 

sensitization in severe states. Morphine can be used in place 

of butorphanol in the most severe situations but is more com-

monly associated with excitement, which can be managed 

with concurrent administration of sedatives. Transdermal 

fentanyl patches (one or two patches per horse) have been 

used in a few cases, with variable results and excitation in 

some cases necessitating further study.37

Gabapentin has been used extensively in human medi-

cine to treat neuropathic pain, which has been suspected 

in cases of chronic laminitis. Pharmacokinetic properties 

have been evaluated in horses at 20 mg/kg by mouth and 

intravenously, demonstrating that the medication is safe, 

causes mild sedation, and has poor oral bioavailability. It 

has been difficult to evaluate whether gabapentin provides 

benefit to patients with laminitis, suggesting the need for 

further evaluation.38

Biomechanical considerations  
in acute laminitis
Before investigating treatments aimed at providing mechani-

cal support to the distal phalanx within the hoof capsule, 

a review of the biomechanical forces to which this region is 

exposed is important.

The horse’s weight is distributed unevenly between the 

front and hind limbs, with the front limbs carrying approxi-

mately 60% of the body weight. This most likely explains why 

the majority of cases of clinical laminitis affect the forelimbs 

primarily. It is commonly assumed that the forelimb load is 

equally shared between the front limbs, although any cause 

of lameness may alter this balance and expose the overloaded 

limb to excessive stress.

The third phalanx is supported or slung inside the hoof 

capsule by interlocking dermal and epidermal lamellae 

(within the stratum internum). In an adult horse, there 

are between 550 and 600 primary dermal and epidermal 

lamellae,39 each with between 100 and 200 secondary 

lamellae.40 These lamellae form a tight connection between 

the internal portion of the hoof wall and the third phalanx. 

This connection is capable of withstanding loads consider-

ably greater than those imposed during weight bearing or 

normal locomotion, yet still remains flexible enough to allow 

hoof expansion. The deep digital flexor tendon inserts on the 

palmar aspect of the third phalanx and exerts tension on the 

bone caudally. When the hoof is loaded, the lamellae are 

exposed to either compression or tension, depending on their 

location. As the dorsal hoof wall compresses during weight 

bearing, the third phalanx moves caudally and distally, and 

the heels move abaxially.41 Because of the differences in 

loading, the lamellae in the toe, quarters, and heel region 

all develop different architecture to allow them to resist this 

stress appropriately.40,41

www.dovepress.com
www.dovepress.com
www.dovepress.com


Veterinary Medicine: Research and Reports 2015:6submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

44

Mitchell et al

In a horse suffering a laminitic episode, the clinically 

relevant injury appears to occur within the laminar region. 

Injury to this region can compromise the ability of the 

lamellae to maintain the tight connection between the third 

phalanx and the hoof capsule. It is unclear whether the stress 

from weight bearing, the tension on the deep digital flexor 

tendon, or a combination of these forces leads to failure of 

the lamellar attachments in horses that subsequently develop 

displacement of the third phalanx. The injury to the lamina is 

usually more severe in the toe region; therefore, this regional 

focus of breakdown is thought to explain the higher frequency 

of horses with rotational displacement of the third phalanx, 

as opposed to distal displacement.

The goal of initial therapy when treating the biomechani-

cal effects of acute laminitis is to minimize the laminar injury 

and prevent any displacement of the third phalanx. When 

signs of third phalanx displacement occur (either clinically 

or radiographically), the horse is considered to have entered 

the chronic phase of this process. Medical therapy has been 

discussed previously and needs to be initiated rapidly after 

the onset of clinical signs. In horses considered to be at risk 

for developing laminitis (endotoxemic, pleuropneumonia, 

enterocolitis patients, etc), preventative therapy is preferably 

started before the onset of clinical signs, whenever possible, 

until the primary systemic disturbance has been resolved, 

because of the unpredictability of the onset of laminitis in 

these horses.

Mechanical support to the hoof should always be 

attempted with two goals in mind: limiting displacement of 

the third phalanx and increasing patient comfort. This can 

be provided in many different ways, with the caveat that one 

therapy will not increase comfort for all horses, or may even 

make some horses less comfortable. Each case should be 

evaluated carefully, with the foot examined either digitally 

or using hoof testers to identify areas of pain or sensitivity on 

the sole or hoof capsule. Observation of the horse in motion 

may also illustrate painful areas of the hoof that the horse is 

attempting to keep unloaded; however, these horses should 

never be forced to move.

The weight of the horse applies the most stress to the 

lamina and hoof. Providing axial support to unload damaged 

lamina can help increase the horse’s comfort level. Although 

the horse can reduce the amount of weight carried on an 

individual limb, some loading and unloading of the hoof is 

unavoidable. The easiest way to minimize additional stress is 

to immediately confine the horse or limit its ability to move. 

Confining the horse to a well-bedded stall will help reduce 

the stress on the laminae created by locomotion. Some horses 

will lie down, helping to further alleviate laminar stress. 

Sedation with anxiolytic drugs, such as acepromazine, can 

facilitate this, but the effects of this drug are variable between 

horses. Despite multiple doses of sedatives or marked pain, 

some horses are unwilling to lie down in a stall. The bedding 

type may be a factor. Sand is often recommended as bedding 

material because it will conform to the solar surface of the 

hoof and distribute the weight over the solar surface, frog, 

and hoof wall; however, some horses will not lie down in 

sand. Providing a top layer of straw or deep shavings may 

help increase time spent in recumbency. As long as the horse 

is able to roll over to switch dependent sides and is continu-

ing to defecate and urinate, being recumbent is the simplest 

way to limit any further damage to the inflamed laminae. 

There is no ideal bedding material, as hygiene, comfort, 

and abrasiveness are all variables that have to be taken into 

consideration from a case management aspect.

Supporting the horse’s weight by intermittent slinging 

has also been suggested as a supportive treatment. This can 

be effective but has numerous drawbacks. It is expensive and 

labor-intensive because of the specific equipment, facilities, 

and continuous supervision needed. Many horses will not 

tolerate this type of support, and there is a risk for potential 

injury to both the horse and personnel. However, if tolerated, 

horses can be supported by slings to facilitate trimming or 

shoeing, or simply to help protect their laminae and prevent 

prolonged periods of lateral recumbency.

Applying support directly to the frog and heel region of the 

hoof is always appropriate. When standing on a firm surface, 

the sole is not usually involved in weight bearing; however, 

on softer surfaces, this region becomes loaded. It is necessary 

to carefully examine the sole before applying materials to the 

ground surface of the hoof, as excessive pressure or loading 

of painful areas (usually the sole directly under the apex of the 

third phalanx and the dorsal hoof wall at the toe) will increase 

discomfort. This form of support can be used to either decrease 

the lever arm effect of the toe on the damaged lamina and/or to 

reduce the discomfort associated with tension on the insertion of 

the deep digital flexor tendon. If the horse is currently shod, it 

must be decided whether to leave the shoes on and incorporate 

them into the new form of support or to remove them. If the 

decision is made to remove them, this must be performed as 

atraumatically as possible, preferably by rasping off the clinches 

and pulling out the nails individually. Traction on the shoe 

and/or hammering to cut the clinches will not be well tolerated. 

Rasping of the dorsal hoof wall at the toe is often performed in 

these cases to try and prevent the dorsal laminae in this region 

from being stressed by contact with the ground.
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In its simplest form, increasing the contact or weight-bearing 

surface of unaffected parts of the foot can help redistribute the 

load incurred during weight bearing. A bandage frog support 

can be provided using simple items such as a rolled up piece of 

brown gauze, placed slightly behind the apex of the frog and 

running caudally. This should be thick enough to provide firm 

contact between the ground and the frog when compressed. 

Excessive pressure in this region is often uncomfortable, but it 

is relatively easy to adjust. The gauze can be secured in place 

with adhesive tape to the foot. This will need to be reset if the 

gauze moves off of the frog or if it becomes too compressed 

and no longer provides appropriate contact between the frog 

and ground. Lily pads are a commercially available, urethane 

frog support that can be trimmed and applied to the sole of 

the foot. However, they are rigid and may not easily fit to all 

sizes and shapes of feet.

Foam pads of crushable material, such as polystyrene insu-

lation foam, can be applied to the sole of the hoof for support. 

These are fixed in place using duct tape. On weight bearing, 

these pads readily deform and spread the load over the entire 

solar surface of the hoof. If areas of sole sensitivity are present, 

these supports may need to be trimmed to leave sections of the 

sole unloaded before additional pads are placed. Foam pads are 

rapidly compressed and may need to be changed frequently to 

provide prolonged relief. The foam must be trimmed to fit the 

hoof and monitored for compression or slippage. If the horse is 

maintained in deep bedding, these pads do not conform as well 

to the sole, are harder to maintain in place, and are more likely 

to place pressure on sensitive sole areas. The main advantages 

of foam pads are that they are cheap and easy to use, and the 

material is widely available.

The authors prefer to use impression material for frog 

support. Multiple brands with varying levels of firmness 

are available. Impression material usually comes as two 

different-colored putties that become soft and pliable when 

mixed together in similar volumes. Once pliable, the putty 

is applied to the frog and taped into place until the material 

cures and becomes firm (Figure 1). Excessive material may 

migrate over the sole or cranial portion of the frog but can 

be easily trimmed. Impression material can be expensive, 

but it forms perfectly to the frog/heel, even after trimming 

of excessive material (Figure 2). Enough material can be 

applied to elevate the heels slightly or to fit between the web 

of a shoe. This material is adaptable, easy to keep in place 

because of its conforming ability, and easy to adjust or trim 

once it has cured.

Shoes that can be adhered or held to the foot by adhesive 

tape can also be used and have several benefits. They can be 

Figure 1 Material on the hoof.
Notes: Once the impression material is mixed together, it is applied over the frog and 
collateral sulci. The material is pushed into place but does not extend to the apex of 
the frog. Slightly more material than is needed is applied and left bulging over the central 
sulcus of the frog. The foot is then placed on the ground and the contralateral limb is 
elevated briefly, which will extrude excess material caudally, behind the heel bulbs.

applied painlessly, some of them can be adjusted without the 

aid of a farrier, and they can be applied by owners before a 

veterinary examination. Modified Ultimate Cuffs (Nanric, 

Lexington, KY, USA) are a commercially available shoe 

with a 20° built-in wedge. The shoe is designed to elevate the 

heel, to unload the deep digital flexor tendon, and to improve 

blood flow to the dorsal laminae. The shoe contacts the foot 

around the periphery of the hoof wall, allowing impression 

material to be used in combination with this shoe and include 

the frog in the weight-bearing surface. Other boots, such as 

Easy Boots, can be quickly applied. Their solid base will 

prevent excessive sole pressure, but they may not unload the 

dorsal laminae effectively.
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Placement of a hoof cast, using either plaster or fiberglass 

material, has also been described. The application is similar 

for both materials. The first roll of cast material is placed 

over the frog and heels to provide elevation and increase 

the weight-bearing surface. Additional rolls are then used 

to secure the cast support to the hoof. Care should be taken 

to prevent the material from contacting the skin above the 

coronary band, as skin sores can develop if there is excessive 

motion in these regions.

Changes to the horse’s diet (feed a diet low in NSCs, 

such as grass or alfalfa hay; avoid pellet/concentrates unless 

they are specifically low-carbohydrate rations; and prevent 

access to pasture), activity level, and mechanical support 

should be instituted in all cases of acute laminitis, along with 

medical therapy. Horses should be frequently monitored after 

application of any of the aforementioned forms of mechani-

cal support, as most horses will display almost immediate 

improvements (often subtle) in comfort after redistribution 

of their weight-bearing surface. Decreases in weight shifting, 

respiratory rate, heart rate, or changes in the horse’s demeanor 

may be the only observed improvements. Therefore, even 

small changes should not be overlooked. Evaluation may be 

difficult if the horse is being maintained in a deeply bedded 

stall, but these horses should not be forced to move, especially 

not in tight circles. If no improvement is seen, the support 

can be adjusted on the basis of the findings of the initial hoof 

examination, or if necessary, a different technique can be 

used. Effective management is vital to minimizing the chances 

of the horse entering the chronic phase of laminitis, which 

requires more extensive veterinary and farrier care.

Conclusion
The goal of medical and biomechanical therapies in acute 

laminitis is to minimize damage to the laminar attachments. 

Therapeutic measures aimed at resolution of the primary disease 

process should be instituted immediately. Cryotherapy, if clini-

cally practical, should be applied to the hoof wall and pastern 

and maintained in a manner that keeps the hoof wall surface 

temperature at 7°C–10°C for 48 hours. Anti-inflammatory drug 

therapy is indicated to reduce inflammation associated with acute 

septic diseases. Analgesic therapy is most often achieved by use 

of NSAIDs; however, alternative analgesic therapies may be 

needed when NSAID therapy is not sufficient or not tolerated. 

Mechanical support should be instituted to limit displacement 

of the third phalanx and increase patient comfort. There are mul-

tiple ways to provide mechanical support, with no single therapy 

being appropriate for all horses. It is necessary to examine the 

response of each horse individually and alter the therapy, based 

on pain. Applying support directly to the frog and heel region of 

the hoof and increasing the contact or weight-bearing surface of 

unaffected parts of the foot are among the most effective meth-

ods of biomechanical support during the acute stage of laminitis. 

Horses should be monitored frequently, and the response to all 

aspects of the treatment regime should be assessed and adjust-

ments made on the basis of this response.
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